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mrmuGTm 
Svane production is the source of beteveen 35 and 40 per cent of 
the cornTselt farmers' inco!ne. Pork profits are affected greatly by 
the number of pigs mrketed per soiv as vrall as by the rapidity and 
efficiency of gains in gro^ ving-fattening pigs. 
High mortality in young pigs constitutes one of the most serious 
problems of the pork producer. According to records and surveys (143, 
2, 150, 171, 24), batwasn 20 and 40 per cent of ail pigs farrowed die 
before they are wsansd, Ttvo-thirds of these pig losses occur within — 
the first week after farrowing. 
Pig mortality means a financial loss to the farmer, a feed lose 
to the nation as a whole and a food loss to the consumer. Five ya&vs 
of farm records indicate that 14 per cent of all hog feed is msted 
because average of 40 per osnt of all hogs die before reaoiiiog — 
mrketablev/eights (138). 
Young pig raorfcalitj'' rsprasents a tremendous loss not only in feed 
but also in labor and equipment usage, thereby increasing the overhead 
coat per -weaned pig. Since feed makes up about 80 per cent of the 
cost of pork production, the cost per -wsansd pi;;: my be calculated 
easily. Figure 1 shows the amount of feed required per pig m&wxi litters 
of different size are weaned. The U,S»C.A.. liaa estimted that every 
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pig loBt at farrowing, under farm oonditionB, represents a loss of 
140 pouadB of feed and every pig that dies at weaning mstes 260 
pounds of feed (l50). 
Sinoe ah ait 85 per cent of all svrine death losses occur betiveen 
farromng and wsaning, it is evident tliat the causative factors must 
be found during the pre-gestation, gestation and lactation stages. 
Predicated on this assumptions investigations have been carried 
out by research workers in all phases of smne production, trying to 
detemine the various causes of pi*; mortality, their relative im­
portance and methods of control. 
Although adequate nutrition has long been reoogniaed as a pre­
requisite to successful reproduction and lactation in all classes of 
livestock and laboratory animals, little fundamental research on the 
specific factors involved has been conducted. 
During the last decade, the role of the B-complex or mter-soluble 
vitamins in smne nutrition has received considerable attention. Many 
investigations have been made mth rations considered to be nutritionally 
adequate in energy, protein, minerals and fat-soluble vitamins as 
judged by the recommendations of the National Research Council (80). 
Such rations failed to support noiroal reproduction and lactationj there­
fore, atteirbion was focused on the -wateir-soluble vLtamins as a corrective 
measure• 
Thus the object of the research reported herein iwas to investigate 
some of the underlying causes of young pig mortality which miglifc be 
attributed to faulty mter-soluble -Titamin nutrition of the so-^  during 
gestation and lactation. Concurrent studies were conducted with the 
rat to ascertain whether or not the responses of this laboratoiy aiiiinal 
are satisfactory for pilot studies in the gestation-laotaticn problems 
of sv!i.n9. 
mYJMI OF LIIKfiAl'Uiili; 
Pig Mortality 
Experimental evidence and farm observations indicate that maqy 
ijifcerrelated causal factors are involved in nursing pig mortality. 
The extent of death losses in young pigs varies considerably from 
fam to fam^  depending on the "breeding, feeding, management and 
disease control, and from season to season^  depending upon weather 
conditions, 
Steanson and Wilcox (150) listed 21 causes of pig losses in an 
early survey of spring and fall litters in Iowa and Illinois, Overlaying, 
farrov;ed dead, farrowed weak and neorobacillosis accounted for most 
of the losses, 
A S-yaar study by Wilcox et al« (171) revealed similar causes of 
pig losses before v/eaning. More pigs were lost by being crushed by 
the sow than from any other cause. Such losses result, according to 
the authors, from the following; carelessness on the part of the sow, 
physical conditions in the pen and strength of the pig. Table 1 shows 
the results of this survey. 
Table 1, Principal causes of death losses among the pigs 
before weaning^  (losses in eaoh 1000 pigs farrowed) 
Principal causes of death Average of all litters 
for 3 years 
Crushed by sow 148.2 
Farroived dead 48.5 
Farrowed weak 1E.7 
StaiTred by blind teats 18.1 
Chilled 27.1 
Sore mouth 1.8 
Baten by sow 13.5 
Scours 3.2 
Necrotic enteritis .5 
Injured by other stock .5 
Thumps .8 
Castration .1 
Yiionns .5 
Cholera 1.5 
Strayed or stolen .3 
Miscellaneous and unknown 60.8 
Total losses 337.9 
i^Siiloox, R.H® et al» (171) p, 26. 
In a aunrey oonduotod in 11 Midwest smno producing counties, the 
umsually high losses in the 1947 spring pig orop -were attributed to 
the following factors (8)j 
41^  chilling (concurrent -with hypoglycemia) 
2£5^  nutritional problems 
1?;^  diarrhea and vomiting 
 ^Braoellosis 
 ^hereditary factors 
% poor equipment 
Information from the records of the Purdue sw3.ne farm (2) shows 
that of 13,108 pigs bom in 24 years, 5,16 per cent were still bomj 
18.22 per cent died from 1 to 3 daysj 6.48 per cent died from 4 to 14 
7. 
days and 4.7 per cent died from 15 to 56 days. The total loss was 
34«56 per cent. Over the 24-year period, 9,8 pigs were farrowed and 
6.42 pigs were weaned per litter. 
Asdell and Willman (5) reported that 6.6 per oent of 1882 pigs i-
bom at the Cornell Station betv;een 1930 and 1935 v/ere born dead. 
Principal contributory factors seemed to be disproportionate organ ; 
•waights and pathological conditions. Mortality of pigs was found to 
be nearly fevice as great in spring farrordngs as in fall farrowings. 
Both chilling and nutritional factors might have been involved, 
Yestal (161), Weaver and Bogart (169) and Winters et al. (175) 
found that the pigs' weight at birth had a great effect upon survival, 
daily gains and weaning weight. Winters and associates (l75) found 
that an increase of one pound in average birth weight increased weaning 
weight 15,9 pounds. The effect of birth weight on livability and growbh 
is shown in Figure 2. 
Kerakamp (89, 90) found that the average loss of nursing pigs was 
about 25 per cent and that the losses were due to more than S5 different 
diseases, disorders or conditions. The death rate ms highest in pigs 
up to on® or two weeks of age and was reduced as they gray older. 
Smith (143) summarized, as shown in Figure 3, the causes of pig 
losses before weaning. The author has attempted to designate tlie oausal 
factors under the four broad production phases of poor feeding, inad­
equate housing and bedding, inferior breeding and improper care and 
insaziitation. 
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liaiiy C8,uses contribute to high mortality in young pi^ s. The 
factors respoiisible may "be grouped arbitrarily undsr the follomiigs 
1, Poor breeding stock 
2. Nutritiomlly inadequate rations 
S. Faulty management 
4. Inclement weather 
5, Bacterial and Ti.rus diseases 
Proper recognition must be given to the iater-relationship of 
each of these fields of production before a succeBsful attack can be 
made upon the problem in any specific field, Therefore a broadj but 
conciSQs review should b© made on the overall causes of pig mortality 
before foaising attention on pig losses that may be due to faulty 
nutrition. 
Breeding 
Early experiments -srith guinea pigs by T^ right (180) and with sv/ine 
by MoPhse et al« (116) and others have showa thfit intensity of inbreed­
ing had a deleterious effect upon the vitality of the newborn. 
Hodgson (67) pointed out that tempsrement of the sow is eKtremely 
important in her rsaring abilily, and he found definite family lines 
differed'-^  in this respect. These differences were reflected quite 
unmistakably in the results obtained. Lush et al. (lOO), Lush and 
Molln (102), Liithge (103) and Olbrycht (128), also reported that 
individual differences betwaen sows had considerable effect on survival 
10. 
Weaver and Bogarb at the Missouri Station (169) have demon­
strated that •breeding affects the level of sow productivity vAich 
includes the number of pigs farrowed and weaned per litter and milk 
producing capacity as well as litter weight at Tjeaning. h^ese authors 
confirm a long known fact that gilts selected from efficient producing 
sows tend to inherit productive a'bility. 
Yi[eaver and Bogart (169), Meyer (il8) and Luthge (103) found there 
was a relationship between, birth weight and the percentage of pigs 
weaned, but this may have been associated more with size of litter as 
the smaller litters were composed of larger pigs. Wright (l80) 
indicated that there might be some physiological interrelation between 
birth weight, gain and size of litter in guinea pigs. A positive 
correlation between birth weight and weaning weight in pige was indicated 
by TrTeaver and Bogait (169) and Lush and Culbertson (lOl),» 
Menzies-Kitchin (117) reported that pig mortality increases when 
there are over IZ pigs per litter. Their studies indicated the greatest 
mortality during the third and fourth weeks of the suckling period. It 
is well known that pig mortality is higher when litter sise increases 
above 10 to 12 pigs per litter. 
Hetzer et al» (65) studied the influence of inbreeding and other 
factors on litter sise in Chester ttlaite swine. IChey reported that less 
than 20 per cent of the variance in litter sise at any of the three 
ages of dams studied was found to be hereditary. 
Ihe follovrlBg effects of inbreeding have been reported by Craft 
(26)s A decline in the number of pigs farrowed per litterj a decline 
in the number of pigs per litter suvviriag until weaning time; a 
retailing of groirth rate from birth or from vfeaning until rtiarTcst weight 
is reached and a decline in tho percentage of soto that raise pigs 
from birth to vieaning age. : 
Nutritional 
From a practical as well as aoientific Trieispoint the smne industry 
is handioapped by lack of informatioa regarding ths requiraments of the 
pig for certain specific mtrients. 
Studies ha-re been coaduotsd by •n.ujnsrcnis inTestigators on raproduo-
tion with amns fed natural rations. From these studios it is bsooming 
increasingly evident that specific dietary factors are concerned directly 
vath reproduction and lacrfcation in swine. It has been demonstrated 
repeatedly that general nutrition is related directly and specifically 
to STHine reproduction, but because of technical difficultiesj such as 
time, expense, housing, and labor, few attempts have been made to study 
the specific dietaaiy requireffisnts. Therefore, none of the requirements 
for vitamins, as well as other nutrients, for reproduction and lactation 
for the brood sow are definitely known. 
To date only one experiment has been reported in the literature on 
reproduction studies with sows fed purified rations, Easmingar et al. 
(42), Imve attempted to supplement a purified brood sow ration mth folio 
12. 
acid, biotin, para-amino-benzoio acid, fish meal and alfalfa. No 
definite nutritive requirements were doterminad as the alfalfa meal ms 
the only addition v^ iich permitted normal rsproduotion, 
• Smith (143) stated that one of the fundamental factors detemining 
size and development of pigs at birbh is the completeness of the nour­
ishment during embryonic developnient. As already noted size and strength 
of pigs at birth affects livability and weaning weight. 
•j According to a survey (8) hea'Vj'' death losses of young pigs in the 
spring of 1947 involved nutritional problems in both sows and pigs. 
Faulty nutrition of sows during gestation and lactation ms believed 
to involve chiefly Cjualitative and quantitative deficiencies in proteins 
and vitamins. These deficiencies v/ere believed to contribute to 15 
per cent of all pig mortality. About 8 per cent of the losses were 
attributed to agalactia and 2 per cent was due to too much milk for 
the pigs thereby causing scouring. 
Kei^ amp (89, 90) has described a gastro-enteritis which may or 
may not be the result of a B-complex vitamin deficiency. Enteritis 
probably shows up as a secondary'- symptom of a nutritional deficiency. 
Under field condition, Srider (96) believes jnany deficiencies are 
multiple in nature and some of them may be due to borderline nutrition. 
It is likely that many rations composed of natural feedstuffs imy be 
borderline in the amount of essential nutrients that are supplied. 
Such rations may be inadequate to support the level or rate of produc-
/ 
tion desire'd from swine fed in dry lot, especially during the nutritionally 
critical periods of gestation and lactation. 
13 
Ifemgemenfc 
'fiaaagemeut priaarily is responsible for disease control, for 
providing adequate farrowing equipment and for the car© of the sow 
f roai breedii:^  to waning. Therefore, the death losses of young pigs 
attributable to chilling, overlaying, injury and disease my be assessed 
to some degree, against improper laanagemsnt. It would be impossible to 
ti*y to fix a numerical value on tlie role played by each manageaiant prac-. 
tioe, suoh as providing guard rails in the farromng pen to helping 
prevent overlaying. 
Experimental work at the Purdue Station (38) b-as demonstrated that 
about 12 per cent aore pigs can be saved during spring fan-owing by 
providiaag pig brooders which prevent chilling and help to reduce over­
laying. It is -well known that ohilling lowers the pigs' resistance to 
diseases» 
The iatportance of artificial heat provided by pig brooders in cases 
of agalactia is emphasized by the results of rseont experiments (8) 
showing that ccraa «s delayed in pigs fastsd from birth approximately 
tlrree times as long in pigs at 85® to 90° F as in pigs kept at 55° to 
60° F. 
Wallaoh et al«(l67) studies indicated that the inability of young 
pigs to adjust •bhemselves to low environmental temperatures is a con­
tributing factor in the death of pigs that are bom weak or are overlaid 
These investigators found a significant correlation bet^ irsen the weight 
of a pig and its abilitj'- to adapt itself to its environment, Thoy 
14. 
found a sharp drop of 3° to 9° F in the body temperature of baby pigs 
immedtately after birth, at bam temperatures of 50° to 60° F, This drop 
urns followed by a gradual rise tomrd nonnal; return to nonoal -was coni-
pleted at about 2 days of age» These studies my help explain why Asdel 
and Viillman (s) found nearly two times greater pig mortality in spring 
farrov/ed than in the fall farrovTOd litters. Prolonged, oold, wet v/eather 
in the spring of 1947 might have caused losses from so-called "baby pig 
disease" to appear in epidemic proportions. 
Sloping floors help to save nevz-bom pigs according to studies by 
the University of Kent"ucky (138). On 49 Kentucky farms, records on 385 
litters showed only 1 pig out of eveiy 30 ms crushed on sloping floors. 
On the same fanns, ho^ wverj nearly one out of every four was crushed on 
customary level floored '''he slope recoinmended is one foot fall for 
each eight feet of farrowing pen length. 
Bacterial and virus diseases 
Acute hjrpoglycsmia as described first by Doyle (32) and later by the 
Department of Animal Pathology at the University of Illinois (49, 136) was 
the first so-called "baby pig disease" to be studied oticlogically. The 
oharaoteristio symptoms are shivering, dullness and lack of desire to nurse. 
It occurs most frequently in apparently normal pigs 24 to 72 hours old but 
occasionally in pigs 80 to 90 hours or slighterly older, The pigs tend 
to mmder from tha sow and their iitter raatea aad burrow under the 
bedding. When, disturbed, they emit a weak '^ graveyard" squeal. She 
hair stands upright, the skin is cold and finally the pig lapses into 
a coma. Within 24 to 36 hours after the first s^ Tnptorns appear, several 
or all the sicic ipigs in the litter usually are dead. Administration 
of glucose solution has been the only satisfaotorjr therapeutic treat­
ment. Recent findings indicate the desirability of treatment wilAx up to 
50 ml. of 5 per cent glucose in normal saline solution rather than a 
10 oc, administration of 40 per cent glucose solution vriiich aocsntuates 
the dehydrs-tion of the pig. 
Grsdiaiiij, Fairbanks and Uitohell (98) were unsuccessful in their 
atten^ t to raproduce acute hypoglycemia experimentally» 
• ivTadsen et al. (106) presented evidence indicating 45 to 50 per cent 
of dead pigs resulted from acute uremia during the 1942-43 farrmring 
seasons at the BeltsTille Research Oenter. Pigs afflicted mth uremia 
Imd orangs-oolored precipitate in the kidneys, ureters and urinary 
bladder. Such cases showed elevation in blood urea nitrogen and uric 
acid and a marked increase in uric acid in the kidney tissue. Blood 
sugar might be in normal range or lower than norml. lack of proper 
nutrition in the herd seemed to cause similar characteristics in baby 
pigs. 
At the present, most of the investigators -vrorking on so-oalled "baby 
pig disease'' contend that an imdaquate ration for the gostating sow is 
basically responsible for young pig mortality. This contention is based 
16. 
on the failure to identify an iafeoticus agent associated with the dis­
ease, Young (181) does not accept this viev; but proposes a filterable 
Tirus theory. He believes the filterable virus is proliably of the 
swine-influenaa type. He presents a hypothesis that "baby pig disease" 
is in reality one of reverse anapl^ ylaoticshook in midSn the virus, iserv-
iag as an antigen^  has been transmitted through tJie placenta to sensitize 
the pig in utero, and the antibodies have boen concentrated in the 
colostrum of the dam. After the pig is bom, it nursec the milk con­
taining antibodies. This gives the pig a "shook" or reverse anaphylaxis 
resulting in the following syndroiaas; vomiting, yellow scours, squealing 
and death from 24 to 72 hours, Autopsy reveals congested liver and 
hotaorrhages in adrenal glands. Pigs that survive to 5 to 21 days show 
fatty livers. To date, Young has been unable to prove or disprove 
his theory, 
Hutohings (83) has described a transrnissable gastro-enteritis 
believed to be caused by a virus. The disease affects swinei of all 
ages but rarely causes death except among pigs under 10 days of age. 
Typical ajmiptOEis.include soouring, vomitijig and rapid loss of vfeight 
followed by deatlilia very young pigs, and slovir reoovoi^ '- in older swine. 
Swine brucellosis (51), an infectious disease, causes manjf litters 
to be lost both pre-partum and post-partum. This disease may be oon-
trolled by blood agglutination testing and by either the isolation or 
disposal of reactors. Brucellosis may be a larger oontributing factor 
to pig mortality than previously thought sinoe a high proportion of 
grade or oommeroial herds remin untested. 
17 
Effeot of Gestation-Laotation Feeding 
on the Livability and ffroTffch of the Young 
Adequate nutrition during pragnancy and the lactation period is 
prerequisite to the succsasful mnifestation of inherited reproductive 
capaoilyj management skill, and resistaao© to disease. 
Althouf;h considemble data are avallaTsle on the feed and general 
nutritive requirements of growing-fattening pigs, much remains to be 
learned on specific nutrient requirements. Although little is knowi 
ahout the nutritive requirements of pregnancy and lactation in smne, 
a survey of the literature indicates certain specific nutritive factors 
ar® involved. 
Since recent experiments show that sxicoessful lactation results 
depend as much if not more upon the feeding of an adequate ration during 
geatatioHj these tvm periods mil he considered together in the follow­
ing literature review. 
In considering the nutrients essential for successful gestation 
and lactation results, a brief review will be iiade of the protein, mineral 
aitU vitjuaia requiramoiitc. A vwre exfcensivs review mil be 
given the role played by the -water-soluble vitamins inaamach as these 
are the nutrients involved in the studies reported in this thesis. The 
iiaportanco of nutritional residual effects mil b© considered. In 
addition to the detailed treatment of swine, a brief review will be 
given on ruminants, rats and humans. 
18. 
Swine 
Protein. The protein requirements of brood sows for gestation 
and laotation generally have been established. Nevertheless aooumulat-
ing evidence indicates that it may be necessary to re-evaluate recoimnend-
ed protein levels as published in current literature. In interpreting 
past experiments in feeding protein suppleinsnt, the results attributable 
to protein and vitamins sometimes have been confused. Much isork Hiay 
have to be repeated in order to differentiate feedlot responses observed 
from proteins, vitamins and minerals vdien fed to smne in feed lots. 
r 
Experiments conducted by Eward (43)» beginning in 1910, were among 
the first to demonstrate that young sows fed only on corn and salt during 
the gestation period were umble to produce strong pigs. 
Sayder (147), Harb and Steenbodc (62), Grimes (52), the Arkansas 
Experiment Station (109), Morrison, Fargo and Bohstedt (122), Martin 
(no), and others found that a ration of com alone tos not adequate 
to support gestation and lactation in sotjs. 
Mitchell et al. (120) were among the first to apply laboratoiy 
methods in their studies on food requirements of pregnancy in smne. 
These investigators used slaughter expsriments and chemical analysis of 
the products of conception at different stages of pregnancy in order 
to determine the minimtm nutritive requirements for reproduction, 
, Ellis and Zeller (39) found vegetable proteins satisfactory for 
sows during gestation but the inclusion of some animal protein improved 
the results,j They mads a comparison of diets with and without animal 
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protein for reproduction and growbh in smne» Ho inarked differences 
attributable to diet were observed in the pig crop. Of thoae litters 
from the spring farrois that remained on the diets, the ones on the 
vegetable protein rations appeared to be aomeisfoat retarded in growth 
not only v/hen weaned tut also throughout the grovring and fattening 
period, Grimes (5E) found that oil meal supplements to com proved to 
be efficient although to a lesser degree than, either fishmeal or tankage. 
Most plant protein rations have produced hi^ ly variable gestation-
lactation results for many investigators working under similar con­
ditions. This has stimulated considerable interest in trying to deter­
mine -what factors my be responsible for the variability in results 
from feeding plant proteins. 
Minerals< Faulty mineitil nutrition vjas the first cause discovered 
to be involved in gestation and lactation failure. Caloium, phosphorus, 
iron, copper, iodine and manganese have received the most attention, 
Ihe aasiy -werk of Hart and assooiates (60) called attention to the 
importanca of iron and copper in the prevention of nutritional anemia 
in suckling pigs. Doyle (33), Fishmck (45), Mitchell (146), Urbanyi 
(160)b Madsen (l04)'and Buchanan and Lasley (15) have demonstrated the im­
portance of supplying additional iron and copper in the ration of nurs­
ing pigs, ^ Young pigs are bom with a limited store of these elements. 
This reserve is used up within a short time after birth, 1 to 3 weeks, 
and pigs must have a regular source of these elements or suffer anemia. 
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Carpenter (78) found the addition, of oopper sulphate at the rate 
of 0.25 pound per ton of the total gestation ration of sows increased 
the number of pigs farrov/ed 2,5 and 1»0 respectively in two experiments. 
In the first experiment, scjws supplied additional oopper sulphate in 
their gestation-laotation rations raised litters that gained 10 to 15 
per cent faster than those litters fed the control ration. 
Many investigators includi.ng Kaprstek (124), Smith (143-ie lelch (170) 
Kemlcamp (88), Gtiilberb (SS), and Graham (50) ha-ra demonstrated that 
.^ iodine deficiency in the pregnancy ration causes reproductive failure. 
Iodine deficiency may causa the sow to give birth to weak pigs that are 
often either partially or entirely hairless and either may bs still bora 
or may die within a few hours. Bnlarged thyroids (SO) may occur although 
this may not be specific. Tlie Illinois workers (45) found enlarged 
thyroids in pigs from:, s ousts getting suppleiaeatp.l stabilised iodine in 
their gestation-lactation rations. These investigators postulated 
that B-coraplex vitamin deficiency might be the causa of enlarged thyroids 
in this case as their '^av/iona TOre believad to be submarginal in B-
complex vitamins. 
Eogan (68) and Kerakamp (88) reported .that sows on low calcium diets 
have difficulty in farro-sving, udders do not develop properly and have 
scanty secretion of milk. The pigs are weak at birth, lack control of 
hind legs, and are subnormal in v/sight at weaning time. There is also 
a high mortality rate of pigs, and the sows develop posteriorparalysis, 
21. 
Sutton (153) points out numerous accounts of sterility directly 
attributed to a defieienijy of phosphorus, j^ imals like svdns which 
consume little rougliage are most likely to suffer from laok of oaloium. 
to acute calcium deficiency has been found to cause iutra-uterine death 
in pigs probably resulting from a lack of uterine muscle tons, 
1 Th© follovrfng allomnces for calcium and phosphorus as a per­
centage of the total ration are recommended by the National Research 
Ccjunoil (80) J 
Calciua Phosphorus 
Bred giltst 
(3th weefc) 0.22 0.19 
(l2th week) 0.28 0.23 
(16th v/eek) 0,43 0.28 
Ladtating sows 0,45 0.37 
It TOS shov/a as early as 1931 by Yfeddell and oo-workera (166) that 
manganes© was essential for reproduction. Johnson fS4) reported the 
need of adequate manganese in pre-gestation, gestation and lactation 
s-viine rations. This element seams to affect breeding efficiency and 
pig survival. 
! Ems lie (40) reported a nine-year study on reproduction in swine 
comparing a complex mineral mixture, including trace minerals, -with an 
unsupplemented ration. Sows fed the complex mineral mixture farrowed 
more pigs» yieaned more in two out of three years and produced pigs of 
greater weight than those on the unsupplemented ration. 
Fragmentary evidenee is aooumulating which indicates the necessity 
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of including some of these so-called trace minerals in the rations of 
sows, during gestation and lactation, fed under dry lot or winter 
feeding conditions, 
Fiat-aolu'ble vitamins. Zilva and oo-worfeers (182), Hughes et al. 
( 7 9 ) ,  Jones (85), Wordfeldt (125), Thomas et al. (157), Hale and Fraps 
/ 
(56) and Senior (139) have studied the vitamin A requirements of brood 
sows. Vitamin A deficient sows show degeneration of the nervous system, 
low percentage of conception and frequent abortions. Such sows farrow 
pigs that are weak, malformed and sometimes blind. Thb eyeballs' may be 
missing, legs and head defomed, and jaws only partially developed (SO). 
Thomas and associates (l57) studied the placental and mammaiy 
trajisfer of vitamin A in swine as affected by the pre-partum diet. The 
administration of large doses of vitamin A during late pregnancy 
increased the concentration of this vitamin in colostrum and also 
increased the carotenoids in the livers of newborn pigs. 
Since four-footed animals do not utilize carotene as efficiently 
as true vitamin A, more carotene (approximately 2.5 times as much) is 
needed than true vitamin 1. The National Research Council's Committea 
on Animal Nutrition (80) recommends approximately 13,000 U.S.P. units 
of vitamin A or 20 mg. of carotene (33,000 U.S.P. units of provitajnin A) 
per hundred pounds of live v/eight per day for pregmnt sows and gilts. 
During lactation, approximately double these allowances are recommended. 
Their recommended vitamin A allowances for gestation are five times 
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greater per unit of body -weight than for growthj -Ails the lactation 
allowanoes are ten times greater, indioating the importanoe of vitamin 
I 
A in promoting successful breeding and laotation performanoe of sows.. 
A review of the literature failed to reveal any published in­
vestigation oonoeniing studies on the quantitative requirements of 
vitamin D for pregnant or laotating sows. The National Sesearoh Council 
(so) recoTumends a daily allovfancs of 250 U.S.P. units par 100 pounds of 
body weight per day for all s-vdne. 
A disoussion of the role of nutrition in reproduction would not be 
complete without mention of vitamin E. Vitamin E has been shown to 
affaot reproduction only in the rat and dog and this effect was obtained 
under vary stringent dietary condition (131). 
Water-soluble vitamins.. For growing pigs it has been demonstrated 
that thiamine, riboflavin, niacin, pantothenic acid, pyridoxine, choline, 
and biotin, all members of the B»oomplex, are required. However, the 
requirements of gestating and laotating sows for these factors have 
not been studied, hence this field of swine nutrition has been left rel-
ati\'ely unexplored. Most swine producers,- in the past, have fed swine on 
pasture which obviously took care of the water-soluble vitamin require­
ments, However, this was not recognized until many producers started 
using concrete feeding floors. Concurrent with this trend in management 
change, a shortage of animal proteins occurred, thereby forcing swine 
producers to feed more plant proteins to supplement their grain. Plant 
proteins failed to produce as satisfactory rssults as the animal proteins. 
Recent experimental ivork indicates that the superiority of the animal 
proteins can be attributed partially to higher water-soluble vitamin, 
content. 
During recent years many experiments ha-ve been conducted studying 
the need for vjater-eolublo -vitamin supplements in rations fed to brood 
sows in dry lot. As previously stated when sov/s have access to green 
suooulent forage, thay receive frora this green feed the vitamins nec­
essary to supplement ordinary rations (96). In dry lot, however, the 
inadequacy of certain rations composed of ooiamonly used ingredients 
for gestation and lactation, isihen fed to sows for long periods of time, 
has been studied and reported by several workers, 
Eward and Dunn (44) recognized, as early as 1915, the value of 
including alfalfa in the rations of pregnant sows. Hs compared corn alone, 
corn plus tankage and corn plus alfalfa which produced birth weights of 
pigs 1,74, 2,23, 2.29 pounds and per cent strong pigs 69, 93 and 89 
respectively. 
Hamilton (57) calculated that a sow puts several tames the amount 
of nutrients into the milk produced as into the products of oonception. 
In a 85-day lactation period, a sow mil secrete in the milk as niuoh 
protein and half as much calcium as in her entire body. The protein 
secreted in the milk is aquivalent to about sixty-one pounds of 60 per 
cent protein tankage. Hs states that pregnancy increases the require­
ments for protein, calcium and phosphorus 15 to 20 per cent. Animals 
that are allowed freedom to range may get along on 2 ttj 3 per cent 
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less protein than similar animals confined.^  The question arises ral-
atire to the direct cauae^  exercise or nutrients eonaumed isihile exercis­
ing? 
Doyle (S2) found that the f^ ading of a good quality protein supple­
ment to sows during gestation reduced mortality in baby pigs, 
Carroll (20) reported that pregnant sows and gifts need 10 to 12 
and 12 to 14 per cent protein in their total rations, respectively. 
SoTK and gilts with litters should reoeive 15 to 16 per cent protein, 
Krider (95) has proposed the protein requirements for gestation 
and laotatioa as followsJ 
In dry lot On pasture 
Bred gilts 15 f. 13% 
Bred sows 14-15 11-13 fv 
Laotating bows 15-16 % 12-14 % 
lork et al. (179) fed rations containing 10 per cent and 14 per 
cent total protein. In alternate laotationB, each level ms fed at the 
same rate to 10 nursing sows on concrete floors. On the ration contain­
ing 14 per cent total protein the B-weelc vreaning weights of the pigs 
averaged 34.6 pounds per pig. Mien the same sows were fed 10 per cent 
total protein the i?aaning weight ms 23.1 pounds per pig. 
V Gmtkin and associates' (54) studies indicated that losses in young 
pigs occurred more frequently -when the soiss were fed rations deficient 
in animal protein.) Other workers (32 , 39 , 52) obtained similar results 
vS'ien attempting to substitute plant proteins for animal proteins. 
Experimsnts ooaducted by Harb and Steeribook (62) in 1919 showed 
that feeding sows rations consisting only of grain and grain by­
products fortified mt?i oominon salt and a natural -water of considerable 
hardness, resulted in large numbers of dsad and -weak pigs being farrowed 
at birth. Irregularity and disappearance of estrus ms also obsenred. 
The addition of 25 per cent alfalfa produced a rapid recovery of amw 
that had failed on feha ration of grain and grain by-products, 
Grimes (52) in 1921 concluded that alfalfa alone did not maintain 
a sow in proper condition, but that alfalfa hay plus corn made a desir­
able feed combination for brood sows prior to farrowing. 
Hughes, ilubel, and Lienhardt (79) dbsarrod that sows cxiHapsed on a 
basal ration composed of white oora 87, tankage 10j and bone ash 3, 
(h a mixture of 90 parts of the basal ration and 10 parts of high quality 
alfalfa leaf meal the sows farrov/ad nomai pigs, but the mortality vfas 
high during the suckling stage. In an attempt to discover the-aature 
of the deficiencies of the above mtion, Aubel^  Hughes, and Lienhardt (?) 
included ivheat gerai meal in one mixture. This addition improTred the 
ration but the mortality rate among the suckling pigs -was still excessive. 
Jis previous investigations have sham tliat vitamin E does not play a 
critical part in swine reproduction (131), it seems possible that the 
response from TJheat gsrm meal ms due to essential B-oomplex vitamins« 
In 1929 Martin (110) reported that a ration of a good mineral 
mixture, hay, iidiite com chop, and tankage was inadequate for sows 
suckling average to large litters of pigs when they were kept in small 
lots mthout aoooss to green forage. Xhi$ inadequacy was shorn by the 
small groivth mads "by the pigs and hy the fact that sows were very poor 
and weak at the close of the trials. 
Auhel, HugheSj and Lisnhardt (6) maintained sows on concrete floors 
for long periods of time on rations of yellow com, alfalfa meal, tanlage, 
and steamed bone meal, but the mortality among the litters farrowed by 
these sows tos very high. 33ie substitution of -^ heat germ maal for 10 
per cent of yellow com impro-ysd the ration^  The gilts receiving the 
•siiieat genn meal weaned 56,5 per cent of the pigs farrowed alitrs as 
compared to 33s3 per cent for the control lot not receiving the #ieat 
gexffi msal. These results, as -well as those of Llartin (110), indicata 
that concentrates ooimaonly fed ,are inadequate for nonaal reproduction 
and lactation of sews #)ioh do not have access to green forage. 
In 1931 Fxshwiclc (46) reported that provision of grass-nms improves 
the health of suckling pigs. Pigs reared indoors mthout access tc 
pasture sufferad more from scours and wars lighter in weight at waning 
time than those allowed aooass to green forage. In one con^ rison the 
outdoor pigs -wsaned at a weight of 23.7 pounds at 6 TOsks, those reared 
indoors weighed IS.3 pounds, 
Martin (ill) found that sows or gilts may be fed through the gesta­
tion psailod without pasture vjhen good quality legume hay, either ground 
and included in a mixture or fed loose in a rack, forms as much as 10 
per cent of the ration, but #ien th® sows were fed on this ration during 
the suckling period, thay lost heavily in flesh and the pigs were in­
adequately nourished. Gilts fed a mixture of 90 pounds of "ishite com 
chop and 10 pounds of tankage durinfi; the gestation period farrov/ed 
normal litters, but were unable to raise any of their pigs to kveaaing 
age on, this combination. Usually, the pigs disd by the third day after 
farrowing, and only one or tivo lived to be four wseks of age. The 
addition of legume hay to the ration overcame the nutritional de­
ficiency of the com-tanlcage ration, and made it possible for the sows 
to raise thair pigs. 
According to ftinlop (35) freeh livsr contains an appetite-
stimulating or "pliysin" factor. The pigs which received the raw liver 
gained 35 per cent more than controls. 
In 1932 Hogan (69) started t?ie first of a series of experiments 
on brood sow reproduction and lactation. He fad a basal ration consist­
ing of comonly uaed feedetuffs to sow piga vfeighing 50 to 100 pounds. 
The pigs were kept either on wood or oonorete floors and had no accsss 
to green forage, Tliair litters were unthrifty at w/eaning, and the wean­
ing tseights were aubnormal. He succeeded in raising to weaning age 81 
per cent of tlie pigs from sows fed a gestation ration containing 15 per 
cent alfalfa meal, isdiereas sows fed a ration contso. ning only 5 per cent 
alfalfa meal,weaned only 51 per cent of their pigs. He concluded that 
under dry lot conditions, concentrates coramonl;/ used in swine rations 
are inadequate sven if supplemented with 5 per cent alfalfa. 
Hogan and Johnson in 19S3 (70) reported that a ration of corn, tank­
age, liaseed meal, alfalfa raeal (5 per eent)» ood liver oil, and a min­
eral mixture could b® improved by adding wheat bran or wheat shorts. 
They ooncluded that wheat and wheat by-products i-iave nutritional 
properties aot possessed bj?- com alone^  The same mtritiooal proper­
ties also were present in green forage. The same authors (71) using 
the same basal ration reported that pigs from sows fed this ration were 
normal at birth hut soon began to die, and deaths oontinued until wean­
ing time, jtatopsy showed that the pigs' stomachs -were well filled with 
milk, and therefore their deaths were not due to stanration. Few pigs 
wre alive at v^ eaning time and these were unthrifty and subnormal in 
weight. These workers concluded that a defeotiTe ration, may oause a 
sew to secrete dofeotivs milk. 
After f\irblier studies, Hogan, Johnson, and SaJaley (74), in 1938, 
described abnonaalities in suckling pigs from sows fed the basal ration 
under dry lot conditions* A dark brown skin exudate was ohssrved in a 
large number of tha pigs, la the later stages the exudate would thicken 
and Imrden, giving the pigs a dirty appearance. In the more severe 
cases, oraoks wcasld form and expose raw inflamed areas beneath. Hea-sy 
mortality occurred within the first week. In nearly all cases post­
mortem examination revealed enormously enlarged fatty litrers. Severe 
diarrhea among suckling pigs tos of almost constant occurrence. Another 
conmoa abnormality was hemorriiage. Free blood was found in the abdom­
inal cayi'ty* in the storaaoh or intestines, and mere rarely on the surface 
of the brain, 
Hogan and Johnson (72) in 1940 reported further data on the use of 
commonly fsd concentrates and obsexred tliat symptoms in the sows were 
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Ismieaess, soanty hair, scaly skin, and a swiying monrement either vjhen 
miking or standing. The feed oonsumption of the sows before ard 
after farrowing wls usually suhnormal. The sows that ate the most 
•were the most sucoassful ia rearing their litters, and their pigs 
dflTOioped fewer abnormalities, such as skin lesions, muscular in-
eoordination, weakness, diarrhea, and collapse. Almost 90 per cant 
of all mortalities occurred in the first few weeks, 
Hogan and Mofiobsrfcs (75) using the same basal ration (74), found 
that pigs receiving a daily dosage of 800 gamma of "sitasain Bg and 
500 mg. of a crude alfalfa conoentrate in capsules, as supplements to 
the sow's milk 'ware twice as hea^ vy at •weaning time#. These investigators 
observed that the pigs receiving the vitamin supplsnents made signif­
icantly mora rapid and soonomioal gains during their subsequent fatten­
ing period after weaning/ .These workers concluded that vitamins were 
lacking in the basal ration mads up of commonly used feedstuffs, which 
are required by swine for reproduction and lactation^  
A later report by Hogan and Johnson (73) showed that 76 per cent 
of all pigs farrowed were weaned when sufficient quantities of alfalfa 
meal were added to a ration that had produced unsatisfactory results. 
Mortality of pigs was less w!ien a oombimtion of 25 per cent alfalfa 
msal; and 25 per cent wheat by-products was fed in the ration. 
Bills and 2eller (39) reported on a comparison of diets with and 
without animal protein, for reproduction and growth in swine* In addition 
to the previously mentioned comparisons these workers further observed 
that wheat proved more satisfactory than com when the all-Tegetable 
protein supplement was used. 
The work of Ellis and Zellor (59) shows thatiPigs or sows on 
pasture obtained some of the nutrients which are lacking in plant 
protein concentrates. These nutrients are apparently found in green 
forage but to a lesser degree than they are present in aniiral protein 
concentrates, 
Ross J Phillips and Bohstedt (134) reported results from feeding 
simplified rations for brood sows. They have shown that sows fed a 
ration of ground yellow com 82.0 per cent, soybean oilmeal 11.5 per 
cent, ground alfalfa hay 5 per cent, salt ,5 per cent,and limestone 
1 per cent failed to reproduce normally. Litters weaned were small in 
both number and size of pigs. V.'hen alfalfa was increased to 15 per 
cent at the expense of com, reproduction Vitas normal. Brood sows on 
this ration weaned twice as many pigs as the sows on the 5 per cent 
alfalfa ration and the pigs at weaning time were l/4 heav1.er. Gilts 
frran the sows fed the basal ration were continued on that ration and 
allowed to farrow. The deficiency or deficiencies were more acute in 
these second generation gilts, as indicated by abnormalities occurring 
in the pigs at birth.. These v^ orksrs reported the deficiencies of this 
ration appear to be at least two; one has to do mth breeding and 
pregnancy and the other with lactation. Preliminai^ - experiments 
indicated that para-amino-benzoic acid and inositol might have been 
the missing factors required for lactation. 
Hoss al,{l35) fad a basal ration composed of yollow com, 
soybean oilmeal» 5 per cent alfalfa meal, calcium carbonate and iodized 
salt. It was found to be deficient in a factor or factors necessary 
to support normal reproduction and lactation in the sow. Reproduction 
on this basal ration ma defeotiire as shovm by the smbrj'-ological ab­
normalities, and by the extremely poor lactation as indicated by the 
number, appearance, and weight of the pigs vihen weaned. Supplementation 
of the sows' basal 'ration with pyridoxine, choline chloride, solubilized 
liver extract, 1-20 liver conoentrs-te powder, calcium pantothenate, 
riboflavin, -Aeat gem oil, alpha-tocopherol. Shark liver oil, nicotinic 
acid, thiamine and ftccorbic acid either singly or in various combinations 
(at the levels used) failed to improve the appearance of the suckling 
pigs or accelerate growfch. Good quality alfalfa meal helped correct 
the deficiencies of the basal- ration. These investigators reported 
that alfalfa meal varies in the potency of the factor or factors needed. 
It is known that the quality of alfalfa maal varies greatly in 
vitamin content depending upon the manner in which it was harvested and 
stored (23), The genetic make-up, soils, olimate, methods of harvest­
ing, storing and processing, all affect the nutritive oomposition of 
farm crops. 
Hunt and associates (82) reported great -rariations in the niacin 
and pantothenic acid content of corn hybrids in different states. For 
example, the niacin content of the Iowa 939 hybrid com averaged the 
highest for all years (2.44 mg. per 100 g.) and in all locations, -fihile 
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that of Illinois 784 assayed the lowest (1.69 mg. per 100 g.) in 
niacin. Therefore, it would seem quite likely that other iimter-soluble 
factors vary oonsiderably in grain and seeds and the by-products thereof. 
This TOriation constitutes a severe handicap when studying reproductive 
and lactation performance when feeding natural rations. 
Cuaha and assooiates (29) concluded that a practical ration con­
sisting of corn, expellsr soybean oilnaal, 5 per cent alfalfa meal plus 
mineral supplement is inadequate as the sole ration for "brood sows 
under dry lot conditions. These workers thought that this ration 
required one or more yet unidentified factors for normal reproduction 
including lactation. The knovm. factors^  inositol, Kyridoxine and 
choline appeared to be required in supplemental amounts. Normal re­
production ms obtained by supplementinir, the basal ration with either 
10 per cent alfalfa msal or soybean lecithin plus pyridoxine; yet lac­
tation was still abaormal as judged by pig weaning weights. 
In 1942, Fairbanks and associates (45) initiated a series of 
gestation-lactation experiments with swine. They reported that a basal 
ration of yellow com, soybean oilmeal, tankage, fishmeal, fortified 
cod-liver oil and minerals nutritionally was inadequate for gestation 
and lactation under iry lot conditions, A summary of their investiga­
tions is shoTOi in Table E, 
These investigators believed the supplements to the basal ration 
contributed essential •water-soluble viterains, known or unknown, vihioh 
improved the performance of the basal ration," 
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Table 2. Effeot of diet on gestation and lactation 
in sows* 
Hatioa^  % strong pigs % weaned 
at birth 
I. Basal 
lellow corn 83,0 
SBOM 8.0 
Fish ®eal 2.0 
Tanlmge 5.0 
Minerals 1,5 
Fort» C.L.O,. 0,5 
II» 10-l^ a high quality dehy, alfalfa 
III. 6^^  distillers solubles 
•f 12°? distillers solubles 
IV, f 4^  dehy, alfalfa and 6'J5 distillers 
solubles 
2 ¥. 4-6 Crystalline vitamins 
1 
I and II figures, average of 2 trials; III, W and V, one trial 
each, 
2 
6 Crystalline Titamins—thiamine, riboflavin, niacin, pantothenic acid 
pjTidoxine, choline chloride, 
*!Bairbanks, B.Vil., Krider, J,L, and Carroll, "i.B. (45) p, 410~419. 
Experiments by Krider et al. (97) at the Illinois Station further 
emphasized the need for supplementing a corn-soybean oilmeal basal 
ration for pregnant and lactating sows. A basal ration of yellow corn, 
soybean oilmeal, 5 per cent deliydrated alfalfa meal, fortified cod 
liver oil, and raineruls, contained 17 per cent crude protein but was 
nutritionally imdequat® for gestation and lactation under djy lot 
33 10 
64 8E.5 
67 48 
51 41 
78 85 
86 50 
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oonditions. A susmnary of their experimental results from feeding the 
various rations is presented in Table S. 
Table 3, Fish solubles and rye pasture for sows* 
Eation^  i', pigs 
weaned 
ITeaning wfc. 
% (lbs.) 
I. Basal 
Yellow corn 67.0 
SBOM 25.0 
Dehyd. alf. 5.0 
Minerals^  2.5 
"' Fort. e.L.O, 0.5 26 17 
II. Basal 
i "Sfo Cond, sardine fish sol. 92 31 
+ oond. sardine fish sol. 71 34 
III. 4> "Sjo Cond. menhaden fish sol. 91 26 
f ^  Cond, sardine fish sol. 92 30 
4^  Cond, sardine fish eol. 74 29 
IV. f 10??; dehy. alfalfa 91 25 
V. 4 %e pasture (gestation only) 88 27.5 
4- Rye pasture (gestatiofi and lactation)76,5 31 
Complete mineral mixture included in basal ration. 
2 
I, II, III and IV represent 1 trial, V represents average of 2 
trials. 
•Krider» J.L., Van Poucke, R.F,, Beoker, D.E., Carroll, W.B. (97) 
p« SSS'SSSi 
Thus it is clear that the results of research workers at the 
Missouri, Wisoonsin, Illinois and other agricultural experiment stations 
indicate that -when ooimnonly used feedstuffs are fed to sows for x^ produo-
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tion and laotatioa, under dry lot conditions, certain nutritional 
defiolenoies arise. For this reasonj it saema the use of pasture or 
other sources of B-oomplex or TOter-soluble vitamins should he stressod 
for successful swine reproduction. 
Residual or "oarry-over" effects.. Recant research (il, 27, 85) 
emphasizes the need for recogniaisag the zmportanoe of nutritional 
residual effects of feeding, Bxperimental work (45) has demonstrated 
that pigs have the ability to store water-soluble as well as fat-
soluble vitamins in certain body tissues when liberal amounts are fed. 
These "store-houses" may be used to tide pigs o-ror later periods of 
dietary deficiencies. For example, gestation feeding is reflected in 
lactation results, Piga fed -meil during the nursing period reflect 
this higher plan© of natriticn vfhen fed on nutritionally aarginal 
rations or less highly fortified rations after v;eaning. 
Bohstedt (11) reports 56-day weaning weights of pigs farrowed in 
February, March, April and lay as 35.9, 30.1, 27,4 and 27.6 pounds 
per pig respeotively* Sarly spring pigs irmy benefit frwn a better 
prenatal nutrition as they were carried by dams more recently off fall 
pasture. The large store of vitamins, or vitamin-like factors, from 
pasture are continuously depleted from the scja's body as the winter 
progresses, bo that by April the intra-uterine nutrition of the devel­
oping litter is drawing upon very low reserves. 
Yestal et al. (162) designed am experiment to study the residual 
effects of different rations fed during the growing-fattening period 
and continued through gestation upon the livability and growth of young 
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pigs. The gilts isero continued on their respective gestation rations 
for one wedi after farrowingj thereafter thsy received a ration of 
corn and oats with protein and mineral supplements on rye pasture. The 
results ere reported in Table 4. 
Table 4. Effect of pre-gestation and gestation rations on 
death losses in nex^ om pigs» 
Pre-gestation and 
gestation raticai 
Per cent 
waned 
Pigs 
•weaned 
per gilt 
Yieaning 
weight 
(lbs.) 
I, Basal 
(ir» yellow com 
Soybean oil meal 
Steamed bonemeal 
I\ilv©riaed iiraestone 
Salt 
Gone. CLO 52.4 4.3 25.26 
II, Basal including Idfa high quality 
dehydrated alfalfa meal 54.2 5.8 26.24 
III, Basal fed alfalfa pasture -where 
some grazing was available during 
vAntsr months 78.2 6.1 27.22 
fVestal, C.M. et al. (163) p. 1-5* 
The residual effects of feeding alfalfa during pro-gestation and 
gestation even mnifested itself regardless of the fact that the sows 
and their litters ware fed on pasture during lactation, fihat little 
alfalfa pasture that ms available duriiig the winter gestation gsrxod 
had a profound effect on the li-mbililgr of young pigs. This indicates 
that high quality alfalfa contains critical nutrients essential for 
pig survival. 
Cu33ha (27) emphasized that prospective herd replacement gilts 
should be fed differently and better tlian pigs fattened for market. The 
ration fed from tveaning to breeding age has a very important bearing on 
results obtained many months later during conception, reproduction and 
le.otatioa. Gilts fed only 5 per cent of alfalfa during growth required 
an average of 141 days, after being released mth the boar, before they 
all conceiTed, Gilts receiving 15 per cent of alfalfa in the ration 
during growth averaged only 22 days before they conceived. Lactation 
results shoT-i'sd that the gilts rooaiving only 5^  alfalfa meal during 
growth lost most of their pigs at birth or shortly after. 
The importance of adequate nutrition during gestation and its 
residual effect into the sudcling period has been demonstrated mazqr 
times at the Illinois Station by Fairbanks and associates (45) and 
Krider et al, (95, 97)« McElroy (114, 115) has emphasized the im­
portance of adequate,gestation rations upon successful lactation per-
foniance in his studies of feeding pigs before and after birth. 
Sasminger and associates (41) studied the thiamine, riboflavin, 
and choline needs for sows during reproduction. lUilien these three 
vitamins were deleted from the ration, unsatisfactory reproduction and 
lactation resulted. A dietary deficiency of either thiamins or ribo­
flavin produced a marked reduction in the level of the factor in the 
tissues of both the gilt and her pigs. 
Recently Buchanan and Lasley (is) confirmed Doyle's (33) earlier 
findings that young pigs bom with low iron reserves are lighter in 
birfch weight and more siisoeptible to certain infections, Buohanan v/as 
able to increase the amount of iron stored in the sows' bodies and in 
the bodies of the pigs at birth by feeding the sows one-half ounce of 
ferrous sulphate per day throughout pregnancy. Pig birtli weights and 
subsequent daily gains increased mth fetal iron reserves. 
These and Tnany other findings in both the livestock and poultry 
fields indioate much of the earlier feeding experimental woiic may have 
to be re-svaluated from time to time as nev; facts on rssidual effects 
of nutrition are uncovered. 
Rats and other laboratory animals 
Yery little vrork has been done in studying the reproduction, lac­
tation and groTSfth performance of the rat on natural rations. In the 
revie^ f of the effect of gestation-lactation feeding on the livability 
and growth of you.ng pigs, it ivas obvious that alfalfa meal contained 
certain factors necessary for successful reproduction and lactation 
results. It "sms evident further that the nutritive factors supplied by 
alfalfa meal uere probably -water-soluble. It seemed highly desirable 
to determine if the rat TOuld respond similar to the pig. By using the 
ratj gestation-lactation data on basal rations can be obtained faster, 
as well as more economically and easily than with pigs. 
Since this thesis deals, with a problem that indicates the possibil­
ity of an inter-relationship between the B-oomplex, or water-soluble 
vitamins, as well as the need for still unidentified factors for normal 
reproduction and lactation, a review of the rat literature on these 
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suTjjeots aeeraed desirable. 
Jiikea (86) raportecl that rats fed choline chloride, pantothenic 
acid, nicotinic acid, riboflavins thiamine, and pyridoxine as the 
only supply of the B-vitamins, grew at about 60 per cent of normal 
rate. A few of his animals reproduced, but reproduction and suriri.TOl 
T/ere below average. With the same six B-vitamins added to a purified 
diet, Henderson et al. (63) raised four generations of rats. Srovnth 
on their diet was good but consistently below normal, and poor results 
in lactation performnca mvQ obtained. 
Sure fl5l) was unable to rear young rats successfully on a diet 
in which the B factors were supplied as thiamine, riboflavin, pyridoxine, 
choline chloride, pantothenic acid and a factor "w" caaoentrate equiv­
alent to one gram of liver extract. 
Sure (152), also using a synthetic ration plus small amounts of 
natural foods or extracts and the six B-vitamins, found, that p-amino-
benzoio acid had a markedly favorable influanca oa lactation of the 
albino rat. 
Willcinson and IJelson (172), Mapson (107), Smith and Seegera (142), 
Daggs and Toriboulian (SO) and others from 1932 to 1935 reported that 
liver contained unknown specific distazy principles that stimulated 
lactation perfomano® in rats fed purified diets. At that time, veiy 
little ms knovsa about the B-oomplex vitamins and possibly they -raere 
dealing mth some of the seme watsr-soluble factors found in alfalfa 
meal or the crystalline vitamins that are known today. However, their 
•work showed that liver -was a potent souroe of dietary factors needed by 
animals* 
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In 1939 Hogan and Parrott (76 , 77) tiihile attempting to devise a 
simplified ration adequate for the chick, observed a hyperchroraic 
macrocytic type of anemia results from feeding certain rations. It 
probably is/as due to the lack of an unrecognized vitamin which was 
designated as Be, Ihey found that an aqueous extinct of liver ms one 
of the best sources of the vitamin. O'Dell and Hogan (127) showed 
that the factor was more abundant in green than in dry feeds, 
Warkana and lelson (168) have shoivn in an outstanding series of studies 
that the maternal diet greatly influences the offspring. Diey demon­
strated the importance of riboflavin v/hioh ms crucial during gestation 
in the r^ .t up to the thirteenth day. The mother could be protected 
by riboflavin additions up to the thirteenth day prior to littering. 
Additions later than that resulted in congenital deformities. In this 
case the deficiency expressed itself during the first three-fifths of 
gestation. It should be recalled that Hale (55) produced e^ /eless pigs 
on deficient vitamin A rations during the first thirty days of preg­
nancy which is approximately the first one-fourth of pregnancy. 
It appears that the for© part of pregnancy may be a more nutrition­
ally critical period than originally thought by some workers including 
Mitchell and associates (120), -who attempted to put the nutritive re­
quirements of gestation on a quantitative basis, then concluded that 
the dietary demands of the fore part of pregnancy are Siuall. Although 
the quantitative requirements, as indicated by Mitchell are not large, 
the number of essential constituents is greater than previously con­
sidered. 
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Spitzer snrl Phillips (l-lfi) found that a ration co^ nposed of 75»34 
per cent yellovf corn, 17»5 per cent soybean oil meal, 5,0 per cant 
alfalfa meal and 2»16 per cent added minerals failed to support normal 
reproduction in the rat. More than 35 per cent of the females fed the 
"basal ration were completely sterile. Young that were bom alive, died 
vvithin t'lTO days after birth. These young attempted to nurse, but no milk 
could be found in their stonschs. This condition-was considered to be 
due to lactation failure, Iformal reproduction and improved lactation 
resulted, however, -when the basal ration v/as supplemented ivith 10 per 
cent additional alfalfa or 5.0 per cent 1-20 liver pc/rder. Certain 
protein ooneontrates were ineffective supplements. These investigators 
point out that the previous dist influenoss the degree of success of 
the reprodiiotive function. Young feinal© rats raised on their basal 
ration from birbh to breeding and transferred to an adequate diet at 
breeding time (basal plus 10 per cent oxoellent alfalfa) were unable 
to wean any young. If they and their mothers were kept on the adequate 
diet up to wsaning and then the youiag Y/ere fed the basal ration from 
weaning to breeding a few offspring were weaned. If the young females 
were maintained on the adequate diet from birth on, they were able to 
•vmn 75 to 80 per cent of their offspring. They report that st,vine results 
ivere similar to rat results, 
Cunha et al. (28) and Spitzer and Phillips (148) have demonstrated 
that the dietary inositol requirements of rats ms increased when 
certain soybean diets ^ vere fed to rats. Some alfalfa samples were in­
effective supplements while others supported excellent reproduction 
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and laotation. Their results indicated that the factor or factors 
present in alfalfa may be quite labile and may be easily destroyed 
during processing or storage, 
Bowland and associates (12) report a factor or factors other than 
the ten B-oomplex vitamins j fed by them, apparently is required for 
satisfactory reproduction and lactation and for optiimm grovrth in the 
mt, Alfelfa is a source of this factor(s). 
Other mammals aad poultry 
The influence of nutrition upon roproduction and lactation is not 
confined alone to svdne. Considerable knowledge is accufflulating on 
this phase of nutritioa in other species—poultry, eattlej aheep and 
husans. 
Early v/ork at the Montana Station (4) indicated that protein rich 
feeds are uxmecessary for wintering breading coT?fs. Henry and Morrison 
(64) stated that the nutritive requirements of the da-roloping fetus 
to birth v/ere not so great as often beliered. Later Morrison (l2l) 
points out the fetal requirements are lovf since the calf is 71 to 75 
per oent mter. 
Doubt is oast on these early concepts by more recent investigations, 
Snapp (l44)s %ds0n (105)» Foster et al, (48), Savage and MoCay (137), 
Payne and Kingmn: (iSO) and Powell (l32) report that feeding for 
suooessful reproduction and laotation in cattle is more exacting thaa 
it Tsas once thought to bo. 
Carpenter et al. (19) stated that among the reasons for low birth 
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rate of calves is a deficiency of carotene in range and raneh forage 
grazed by the pregnant dsun. 'Ihess xvorkers suggest that slow breeding 
or non-breeding may be due to Titamin defioienoles, 
l^ ise and associates (177) fed pregnant cows massive amounts of 
vitamin A in excess of the ffiinimum necessary for the delivej:^  of a 
normal offspring. Administration of approximately a million T^ .S,?, 
units daily diiring the latter stages of gestation, 8 to 45 days pre« 
partel, effected a significant increase in the Titamiji A resenres 
of the neonatal calf, Ihese iriTOstigators suggest (178) that this 
high initial -d.tamln A reserro in the ne^ vbom calf my have practical 
•mlue in the laaintonanoe of it'? postnatal health. 
Dunoan et al. (34) suggested cobalt deficiency, accompanied by 
anemia, as a contributory factor to calf losses. 
Pregnancy disease in sheep poses one of the most clmllenging studies 
on the relationship of mtrition to reproduction and lactation. In­
vestigations to date (37, 159, 140) indicate that pregnanej'- disease is 
associated mth an ijsipairment in carbohydrate metabolism. The disease 
is noticed during the last month of pregnancy in older ewes aarrying 
twins or triplets, and it results in as high as 90 per cent mortality 
in affected ewes. Tenkatachalaa et al. (164) made an ertensive study 
of lamb mortality in -which he reports a mortality rate of 28,2 per cent 
during the first two months after birbh. 
It has been shorn by several investigators including Hammond (59) 
that the plane of nutrition of the em rluring the latter i^ rb of preg­
nancy has a marked effect on the birth ^ weight of the lambs, Thomson's 
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(155) results ooncur v/ith those of Hammond. 
Iililler and associates (119) have shown that dsficisnciss of 
protein, phosphorus and vitamin A during the breeding season reduced 
the fertility of sheep. 
Dehydrated oat grass, alfalfa and tho water-sGluble fraotion of 
alfalfa (pressed juice) was found by Shr&mhury et al, (Ml) to iiave 
definite nutritive value for breeding ewes as imnifestad by heavier 
lambs at weaning time, 
i great volwe of literature is available on the nutrition of 
breeding hens and its subsequent effect on hatchability, livabiliiiy, 
and growth of ohioks. Although the field of poultry nutrition research 
Me pioneered this phase of nutrition, tiine, space and species differ­
ence does not justify amplifioation in this thesis. 
Ifeqy ressatrch Virorkers in the human field have studied the influence 
of pre-natal diet on the mother and offspring. Among these Sbbs and 
associates (36), Baird (9), and Burl© (is) have made invaluable con­
tributions indicating that the pregnancy diet has a definite influence 
on the Tsell-being of the mother as well as infant survival and grorbh. 
Effect of Bation on Composition of Milk or Carcass of New-bora 
Throughout pregnancy, the maternal organism provides nouri iohmsnt 
for fetal development and storage* Lactation is but a continuation of 
this function through the medium of milk supply rather than the placenta. 
It is reasonable to assume that the pregnancy diet, -which affects 
fetal tissue storage and the ccmiposition of milk secreted immediately 
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following parturition, has a profound effect on idie livahility and 
growth of youag. This faot should ha-re a definite bearing on the 
problem of ycaing pig mortality. 
Milk composition (126) "variss considerably among species3 but it 
is possible that the milk of ail maaimals isould respond somewhat alile 
to certain changes in distary regimes^  although ruminant synthesis in 
case of rumiaants might oauea the composition of their milk to have a 
less variable relationship with treatment* 
Adair (l) cites isrork dating back to the early 1860's -uAien research 
workers ocacluded from experiments on dogs that diet had an important 
influence on the composition of milk. 
Little qualitative data are available on the composition of soifjs' 
milk and even less information can be found relating composition of 
milk to the ration fed. 
King (91) observed that many pigs not injured by their dams, will 
die in spite of an ample food supply. In hie opinion many pige, even 
of oarefUl mothers, may be overlaid because they ere too weak and 
sluggish to protect themselves. He ascribes this condition to the poor 
quality of the milk consumed by the pigs or to their inability to 
assimilate it. 
Hughes and Haart (81) made an aatfcensive study of the percentage 
composition of colostinim and normal sows' milk. Total solids and protein 
appeared to be higher during the first 40 hours afber parturition than 
in subsequent seoretions. Ashj including oalcium and phosphorus, also 
ware higher during this early lactation period. Fat appeared uaohanged 
throughout lactation, 
Lueoke et &1» (99) made vitamin assays of scsfs' oolostrum milk 
drawn from six sews -within three hours following parturition. The sows« 
from Tsiiioh the SBjnples were oolleoted, had bean fed a supposedly 
nutritionally adequate ration that contained 10 per cent alfalfa hay. 
Two sows from eaoh of the following breeds were used: Chester Yihite, 
Hampshire and Berkshire. No differences betfieen breeds were noted. 
Reported in gammas per 100 milliliters, the arerage and range of the 
•vitamins assayed Tsrere as follows; carotene, 24»00 (9,00»37.00)} 
vitamin A# 60.00 (13.00-122,00)3 thiamine, 0.86 (0.52"1.0i)} ribo-
fla-yirt, 4.00 (l.65«6,25)j pantothenic acid, 1.05 (OeSO-l.TO) and 
nicotinic acid 1.43 (1.14-1.35). Brauda and associates (M) made 
similar dbserrotions on vitamins in sow's colostnim. 
The first work to to reported relating composition of sow's milk 
to the ration fed ms reported by Bamhart (10). Ihis work ms a phase 
of Bxpeiiment 438 T^ ich is reported in this thesis. Bamhart concluded 
from his studies that the pantothenic acid, riboflairin and nicotinic 
acid of soTsr's milk ms increased when 10 per cent alfalfa meal was 
added to either plant or animal protein basal rations during gestation 
and/or lactation. A change in aration of one sow at farrowing, due to 
overall experimental design, and the inabilitjr to secure milk samples 
from tv90 sows at three different periods altered the data to such an 
extent that significant differences in milk composition due to differ­
ent dietary treatment were not evident. 
lillett and Maruyama (173) reported that the percentage of fat in the 
sow's milk increased mth the fat content of the ration. 
Mueller and Cox (123) studied the effect of changes in the diet 
on the volume and oomposition of rat milk. Increase in the intake of 
protein resulted in an increased yield of milk but had no si£;nificant 
change on. the per cent of protein in the milk. Increase in the calcium 
content of the diet (mth constant phosphorus) decreased hoth milk 
Tolurae and the percentage and absolute amount of calcium and phosphorus 
in the milk. The addition of phosphorus to the diet (with constant 
calcium) had no demonstrable effect on these milk constituents. A 
decrease in the intake of yeast decreased the volume of milk, reduced 
the size of the young and caused severe -vmight loss in the lactating 
mothers, but did not change the composition of the milk. 
Marsh and co-workers (108) found that the daily feeding of 2 gram 
quantities of thiamins, riboflavin, niacin or pantothenic acid did not 
increase the levels of these vitfomins in cows' milkj but significant 
increases did occur vfnen goats were fed 2 gram quantities daily. Only 
10 per cent or less of the amount ingested was recovered in both urine 
and milk, indicating partial destruction of the vitamins, 
Parrisli et a.l» (189) found tiiat the araount of tocopherols in the 
milk of dairy cows appeared to be related more to quantity of fat than 
to volume of milk. Tocopherols on standard rations ranged from 98 
micrograms per gram of fat for,first colostrum to 20 micrograms per 
gram for fat from milk produced on the 15th and 16th days. Supplements 
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of 1 gmn and of 10 grams of tocopherols iacrsased these values by-
factors of 1*4 and 4»5 respeotiiralyi 
Gary (22) in 19S9 reported that the concentration of riboflavin 
in cows' milk and human milk my be incrsased 50 to 75 per cent by 
increasing the ribofla.vin content of the diet, 
Donald (31) x'/orking with s¥/ine, and Kaapp and assooiatss (92) 
with beef cattle concluded that the amount of milk produced was the 
largest single factor influencing growth rate in the youxsg. Kmpp 
found that milk consumption accounted for approximately 38 per cent 
of the -variRtion in gain in beof calves when studying factors influenc­
ing the rate of gain during the suckling period. It is quite evident 
that young pigs become moro subject to diilling if the supply of sows* 
milk is limited. 
Carpenter (78) reported 5 times more copper in serfs' milk than in 
cows' milk. His recent work indicates that the copper content of sov/s' 
milk can be increased by feediiig, a fact heretofore disolaimed. 
According to ^ yttard (112) the iron content of sows' milk cannot be 
increased by feeding of iron to the sow. 
Archibald (S) fed cobaltous acetate as a supplement (500 milligrams 
daily) to the rations of eight cows for a period of two months, The 
aTOrage increase in amount of cobalt in the milk was four-fold, the 
supplemented milkhaving 2,4 micrograms per liter, while control milk 
had 0,6 micrograms per liter. Cobalt has been shown to be essential 
in the prevention of anemia. 
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Storage of tissus nutrients as a potential reserve has been deiaon-
strated by many investigators as discussed previously in the review on 
residual or "carry-over" effects, Ensminger and aasooiateB (4i) have 
desionstrated the relationship of the amount of thiamine and riboflavin 
in the ration of the sm to the amount of thiamlrt and riboflavin in 
the tissue of the SOVJ'S pigs. 
Blood Studies 
Hemoglobin 
Eie color of the blood and specifically its hemoglobin content are 
measurea of the state of nutrition. According to Maynard (112) the 
anemia caused by iron deficiency is of the laiorooytic l^ rpoohronic type 
as the cells are subnormal in size and hemoglobin oontant. Ihus, this 
anemia is readily differentiated from the macrocytic hyperchromic type 
idiich responds to "folio acid" therapy. 
Wintrobe et al» (176) reported a morocytio type of anemia that 
could be relieved by the administration of yeast, vdhioh served as a 
source of mter-soluble vitamin supplement. Cartwright and co-workers 
(2l) sought to elucidate the meclianism by which p:/ridoxin® deficiency 
ms involved in the development of anemia in pigs but failed to 
discover the interactions involved. Follis (47) states that pyridoxine, 
and other uaknoro factors, possibly folio acid, are necessary for 
hematopoiesis in smne. 
Since the t\TO English vrorkers, MoGcnvan and Crichton (113) first 
racognized and described anemia in suckling pigs in 19E3, many studies 
have been made on the hemoglobin concentration of pigs' blood, there­
fore only a fmv of the outstanding investigations •will be reviewed. 
Hamilton and oo--wo]±srs (58) reported that brushing the sovjs' udders 
•with a dilute aqueous solution containing iron, one or more times daily 
from farrowing until weaning time, completely prevents anemia in suckling 
pigs, 
Kemkamp (87) reported the i'ollo-(t''.ng hemoglobin concentrations 
(in grams per 100 ml, blood) for nursing pigs -without access to soili 
birth, 9,0»13«0| one •weekg 6.0"9»0| two -wseks, o.S-S.Oj three to six 
weeks, 9,0-12,01 seven to nine creeks, 5.5-8,0} and ten to twelve weeks, 
7,0-10,5. A normal decrease in hemoglobin occurs during the first week 
or ten daj^ s of the pig's life. 
Vestal and Doyla (162) found the average normal hemoglobin con­
centration (in grams per 100 ml. blood) for nursing pigs to be as 
folloissj birth, 11.Ij 7 days, V»5j 14 days, 7,2; 21 days, 8.4; and 
28 days, 9,8, IJiese investigators also report a normal drop in hemo­
globin concentration from the 7th to the 14th day after farrowing. 
Hewitt (66) reported the mean hemoglobin content for 37 normal 
pigs to be 11,95 grams per 100 ml. of blood, and that for 56 cholera-
infected pigs 10,76 grams. 
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Immnoloaioal aspects of plasma proteins 
Mo woifc has been reported on attempts to measure directly the 
relationship between the level of nutrition and amount of disease 
resistance in swine, 
I'ho normal physiological response of an aniinal to repeated injeetiona 
of a foreiga protein or other antigen is the produotion of antibodies, 
T»hioh appear in the blood serum and are capable of reacting with or 
neutralizing the stimulating antigen. Therefore, the ability of an 
animal to form antibodies in response to an antigenic etimulus might 
be used as an additional oriterion of adequate nutrition (165). 
In approaching the problem of infeotion and resistance as a whole. 
Cannon (18) smphasizes the iraporbance of remembering that all pathogenic 
mioiro-orsanisms are foreign proteinsj therefore, from the standpoint of 
the host, resistance to them is basioally a protein problem, Aooording 
to current Trievis oonosming the nature of antibody synthesis, it is 
assumed that antibody globulin in the blood serum is actually normal 
serum globulin that has been altered specifically during intracellular 
synthesis in the antibody producing cells because of its configurational 
relationship to antigen. 
In an earlier paper Caimon. (17) pointed out that serum globulin 
synthesis is fundamental to the problem of antibody formation and tliat 
frcKi the standpoint of antibody globulin and the antibody globulin 
reseiTres only a portion of the serom globulin, the gasuna globulin, is 
significant. Yet, it is evident that it is not the antibody cono0ntra» 
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tioa in the blood serum, that is primarily significaat in resistance, 
but rather the retention of the oapaoity of the antibody-producing 
tissues to beorane reactimtad and thereby enabled to resist bacterial 
agents against which the tissues have once been immunized» 
Eaoent Nutrition Reviews (133, 168) suggest the apparent neesssity 
of pyridoxine for antibody (protein) production because of the intimate 
role it piays in oatalyaing transformations of amino acids. Present 
investigations would indicate that pantothenic aeid is important to 
almost the same degree, and riboflavin to a leaser extent. It is 
suggested that ushere the antigenic stiraulns and consequent antibody 
response is of low order of magnitude, pantothenic aoid and riboflavin 
aiay not ba limiting factors in the production of oiroulating antibodies. 
It wcRild appear, however, that extreme deficiencies of pyridoxine and 
pantothenic aoid might produce heightened susceptibility and lowered 
immunity to infections of various types. 
Earlier hopes of soms nutritionists that speoifio food oonstituentB 
might be disoovered which could enhance natural resistance have not 
been realized. On the other hand there is abundant evidence that the 
absence of good nutrition may induce a decreased resistance to bacterial 
infection. One important question remains, however, to be ane%vered: 
what resistive mechanisms are most deleteriously affected in the course 
of undernutrition? 
Siatton (154) reports that the high protein content of colostrum 
milk is due to an extremely high amount of globulin and that this glob­
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ulin is similar to lilood globulin, the important protein fraction which 
carries protective antibodies, 
Tiselius (158) dsTeloped a technique for electrophoresis which 
permitted the quantitative analysis of complex protein systems, such 
as blood plasma or serum. Cooper (E5) and Koenig and Hcgness (93) have 
reported the application of this technique to swine blood. 
In view of these previously mentioned observations, it ivould seem 
logical to postulate a relationship between the plane of nutrition, 
especially of protein and certain mter-solubls vitamiins, and the 
amount of immunological active protein, namely gamma globulin, in the 
blood, 
Iherefore, it was thought that a logical approach to the nursing 
pig mortality problems might lie in studying the relationships between 
the amount of gamma globulin in the blood of sows and their litters on 
different nutritional treatments and tho response of the pigs to various 
dietaiy treatrants. 
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Plant Saia.1 Protaia - S^ sitie Experiiseat 433 
In ordgp to establish a basis for autritlojial studiss awln© 
dumsg g08tatlc« and laotatloss it sesa®^  wise to investigate rations 
previoasly peported to be inadsquat© J?or aupperting suocessfsil repro-
dustion and laotation. 
Method of ^ "rocg<Su?8 
EKjseglBiegfeal <ie8isQ» i^s expeyiesat •ms designed to cos^ ps the 
effeots of feeding plant animl wotsin with and withmt the 
acldHion of alfalfa sneal during tho gsstetion aad/or laotatlon psi'loda® 
Previous iavesfclgatora (99, 7i5, 134.8 iSSj 29 , 45# B7) preseated widonoe 
indicative that alfalfa m&l^  Bhen addad to sisaiiar uasuooessfui basal 
satioajf, oontpi'bated ©esentlal wter-aolitble 'd.tfmins neosssayy for pig 
sunfiiml snd gposth# 
A faofcori&l exfierlcraatal deoign, as siioaa by Figure 'i, ms «rapl<^ ed. 
Selgotioa gad allotaiaofc of animlso Sixteen 1948 spring-fairofswd 
Dttroo®J®rs9y gilts eimd by the same purebred airo® sere selseted fop 
this ©xporimeiBt* Tfeosa gilts had 'bsea jraissd oa edsquato rations and 
maaged mii&r eonorets dry lot oondltlons. After raaehing appmitim%«ly 
ooasultatioa iHith tli© Statistics Departseat of i©wa State 
Colleg©» 
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225 pounds in weight, they viere placed on excellent qualiiy alfalfa 
pasture aad fed well-balanoed rations, according to present standards. 
Two weeks prior to breeding, fouj* gilts •were allotted as equally as 
possible to each of the four gestation treatments. Figure 4. Tlie oorimonly 
accepted livestock allotment method nuas followed wliersin consideration isas 
given to age, wight, type, condition and previous treatment, Tne average 
allotment weight per gilt per lot was 291, 292, 291 and 291 pounds re­
spectively for lots 1, 2f 3 and 4# The gilts were approximately 8 months 
of ago. Figures 5a, 5b, 6a, and 6b shoiv photograplis of the gilts allotted 
to each traatinent. 
Management of animala. Management vas standardized aooord5.ng to 
approved practices and was oarefuHy followed throughout the experiment. 
These experiments were conducted at the State Street Livestock Nutrition 
Fam. This fam had been used only one year for swine prior to the 
time this experiment started. Therefore, it was relatively free from 
diseases and parasites. 
All gilts were tested for brucellosis and found to be negative. All 
were bred to the same Duroc-Jersey boar. 
The gilts were kept in dirt dry lots and they -mere provided with 
individual houses for shelter during winter gestation. 
Throughout the gestation period the gilts were hand-fed and watered 
twice daily. They ware weighed mon't^ ily, and feed adjustments vrere made 
in order to keep all lots gaining in weight as equally as possible. 
Two to three days prior to the scheduled farrowing date the gilts 
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Figures 5a and 5li, Experiment 438 
G-ilts after allotment to gestation rations 
lot II  ^Lot I 
Basal Plant protein treatment 
4 No. gilts 
291,25 Av, initial weight per gilt 
1,25 No. services per conception 
Basal inol, 
lOf' alfalfa 
4 
292,5 
1,0 
59 0 
Fi^ ursG 5a Kind 6oo Expsrisnont 438 
Gilts after alistmerd:. to geste.tioR rftticnis 
Lot ill hot 
/Initnal Tirotein ti'sa-fc.ri'-nx; Basal ItksIu 
10"^  a'ii'slfa 
Mo6 gilts 
SSOoS Avo initial T/gight per gilt •"'» 891,0 
loO Hoo serdc®/? per conosption laO 
vrere weighed and brought to a central farro-sting house. The farrowing 
house ms equipped with an oil furnace and partial radiant floor heating. 
T 0 0 
•'t Tfias kept at a terapsrature of 55 to 60 F, Guard rails vjers provided 
also in the farroTdag pens, Beoausa of limited pen spaos in the central 
farrowing housej it ms necessary to move five sov/s and their litters 
outside at about 2 weeks after farrowing, to individaal houses equipped 
vath outside ifooden platforms. 
At parturition^  each pig was dried, the navel cord tied, cut and 
the stub dipped in tinoture of iodine solution. The pigs' tusks were 
clipped iUid 'liho pigs -were earmarksd individually, by the -^ om SyBtem^  
for identification. 'Each pig was i^ raighed at birth on Toledo bench-type 
scales and the weights were r&oordc-id to the nearest one-hundredth pound. 
Each pig was given at birth an objeotive rating of strong, medium, 
•weak or dead. 
Tlie saiv was given only -water during the fii-st 24 hours after farrow­
ing, then she -was brought gradually up to full feed and so fed from the 
tenth day on throughout lactation. All sows and litters ware hand-fed 
morning and eveninfj at regular intervals. Ail sows' udders were swabbed 
three times xvaeicly with a saturated solution of ferrous sulpiiate to 
prevent iron-copper deficisnoy in the nursing pigs, lien grams of copper 
were added to each one pound of technical grade ferrous sulphate from 
Tshich the saturated solution -<vas made. Food records were kept for each 
individual sm^  and litter. The pens vrere cleaned daily and kept as 
sanitary as possible. 
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Weel'ly weights as showi on Tallies P> and 9 wera recorded on all 
pigs during the eight -weeks nursing period. At weaning, the sows -were 
weighed, rated on the hasis of milking ability, and number of functional 
teats. 
All male pigs were castmted and all pigs wera immunized against 
hog ohole3?a ^vith serum and Tri.nis« 
Complete lactation records for each sow and litter on Experiment 438 
may be found in the appendix, pages 210 to 225 inclusive. 
Rations. Tables 5 and 6 show the rations fed and their calculated 
and chemical analysis. Table 7 shows the formula for mineral mixture 
number 2, including trace minerals -which -was used in these rations in 
order to rule out the poseibility of trace mineral deficiencies in the 
experiment. Although the same ration formulas were used for both 
gestation and lactation, a ration sample -vsas accumulated separately for 
gestation and lactation. Therefore, a separate chemical analysis appears 
for each period. 
12 3 
The solvent soybean oil meal , tankage , and dehydrated alfalfa meal 
•were purchased in sufficient quantities to last throughout the experiment. 
Great oare isas taken in formulating the experimental rations to meet the 
published known nutritive requirements of s-wine for gestation and lactation 
(80) in an attempt to rule out any possible deficiency in protein, carbo-
P^roifl Spencer-Kellogg, 
E 
From Svdft and Oompai^ r, 
S 
From Ames Reliable. 
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Table 5. Experiment 438 - Eations fed during gestation and lactation 
Plant protein Animal protein 
Ration 1 Ration 2 Ration 3 Ration 4 
Ingredients Basal inol. Basal inol. 
Basal 10^  alfalfa 
meal 
Basal 10% alfalfa 
meal 
Graind yellovf com 
(jfS yellow) 
77.0 70.0 82.5 75.5 
Solv. soybean oil raeal 16.5 14.5 2.0 __ 
6QJJ tankage MM* 10.0 10.0 
Dehy, alfalfa tiieal U»M 10,0 — 10.0 
Hineral mix No, B* 2.5 2.5 1.5 1.5 
Vitamin A ?: D Pre-Mx** 4.0 3.0 4.0 3.0 
Calculatsd Analysis 
Protein % 15.S5 15.94 16,06 16.05 
Fat $ 3.24 4.13 3.95 3,79 
Fiber % 3.15 4.80 2.67 4. SI 
Galoium $ 0.8S 0.79 1.04 1.16 
HiosphoruE % 0.47 0.45 0.S5 0,62 
Manganese, p.p.m. 
?it. A, I.U./lb. 
22.5 21.1 14.8 13,5 
4748 1S086 4873 19210 
Vit, D2, U.S.P, Units/lb. 200 ISO 200 150 
HiboflaTdn, aipi«/Lb, 0,84 2.24 0.73 2.23 
Niaoin, mgra./Lb. 8,54 7.56 8.95 8.06 
liantothonio aoid^  mgm./lb. 6.14 5.39 3.55 4.80 
*H®fer to Table 7 for Mineral Mix No» 2 formula. 
**Vit» A. & D Prs-Mix - 4 lbs. S.B.O.fJ.j S3,3S gm.- of 9000 I.U, Vit. A/gm. 
and 8.0 gias, of 4 million U.S.P. -units Yit.^ D /lb. 
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Table 6. Expsrimeirt 438 - Calculatsd* and chemical*')' analysis 
of rations 
Plant protein Animal protein 
Sation 1 Ration 2 Bation 3 Hation 4 
Analyssis*** 
Basal 
Basal incl. 
10^  alfalfa Baeal 
meal 
Basal incl. 
Wo alfalfa 
meal 
C 15.95 15.^ 4 16.06 16.05 
Protein F-a 18.18 19.47 18,53 17.78 
¥-1 18.41 16.25 17.53 16,41 
G 3.24 4.15 3.95 3.79 
Pat % F-Gr 1.32 1.43 1.07 2.06 
F-L 5,27 4.25 4.37 6.49 
G 3.15 4.80 2.67 4.31 
Fiber % F-G 7,sa 6.43 7,73 8.18 
F-L 6.54 6.89 6.85 7.62 
C 0.66 0.79 1.04 1.16 
Calcium ^  F-G 1.06 1.09 1.29 1.24 
F-L .09 1.18 1.42 1.29 
C 0.47 0.45 0.65 0.62 
Phosphoma it> F-G 0,74 0.81 0.81 0,73 
F-L 0,98 0.77 0.79 1.08 
Manganese p.p.ra. C 22.5 21.1 14.8 13.5 
Yit. A, I.U./lb, C 4748 19086 4873 19210 
nt. Dg, USP units/lb. C 200 150 200 150 
Ribofla-sin, mgm./lb. C 0.84 2.S4 0.73 2.23 
Niacin, mgm./lb. C 8.54 7.56 8.95 8.06 
Pantothenic acid, mgm./lb. C 6.14 5.39 3.55 4.80 
"•Oaloulated analysis on natural basis, 
**GhQmioai analysis on dry weight basis. 
; Calculated. F-G - found for gestation ration, F-L a found for 
lactation ration. 
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Tab la 7. Swine Experiment 438« Rat Experiment Ko. 1 
Mineral Mixture Wo, 2. 
Ingrsciienta Per cent 
Comoa salt* 25.00 
Steamed "bonemeal 29.00 
Ground limestone 40.00 
Ferrous sulfate 1,32 
Magnesium carbonate 4.00 
Potassium carbonate 0.20 
Copper sulfate 0.10 
Manganous sulfate 0.20 
Cobalt chloride 0.10 
Ziao carbonate 0.04 
Potassium iodid® 0.04 
Totals 100.00 
Calculated analysis 
Galcium 23.72JJ 
Riosphorus 
Maxiganese 0.04926f« or 
492 
•Iodine stabilized aooording to Msoonsin method: 
45 grams sodium thiosulfate 
45 grams sodium carbonate 
45 grams starch 
10 grams potassium iodide (KIg) 
145 grams for 100 lbs. salt 
S6.2 " for 25 lbs, salt 
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hydrates, fats, calcium, phosphorusj traoe minerals, and the fat-soluble 
Titamins A and D, In cases i.^ .ere specific nutrient inadequacies had 
been reported, as in the ease of certain trace minerals CJ43, 68, 80) 
and vitamins A and D (80), at least double the published requirements 
of these nutrients were included. 
All experimental rations were sixed in a Strong-Scott horizontal 
mixer. After mixing each ration ms oareftilly labeled indicating the 
experimental lot number, date, and number of pounds mixed. The latter 
identification enabled the total daily feed to bo checked against the 
amount mixed for a given feeding period. 
Special sxperimental techniques 
Laboratory diagnosis of mortalities. Bach pig that died -was 
examined at the i&m for external signs of the cause of deaths then 
each pig \ms properly identified with a tag and taken to the ^ ovia State 
College Veterinary Diagnostic laboratory for clinical obserrotions and 
bacterioloj^ ical culfcures. The laboratory diagnosticians were acquainted 
with the purpose and plans of the sxpariment, including the formulas of 
rations fed, in order that they xvould have a baoktj;round for diagnosis. 
Sov?s' milk studies. As a large percentage of pig mortality takes 
place during the early part of the nursing period, it is reasonable to 
believe that the quality or quantity of the sow's milk might affect 
the livabiliiy and growbh of the pigs. Based on this assumption, a study 
•was mada on the composition and quantity of softs' milk, as related to 
the gestaticai-laotatiaa ration, and its effect on pig survival and 
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grovAh (10). 
Two sows wore selected at random from eaoh of the eight gastation-
laotation treatments. Each sow i/nas milked on the second# seventh, 
tTOnty-first and fifty-sixth days of lactation. The sows were milked 
on the second day to obtain colostrum samples. The seventh day ts»8 
selected because heaijy pig losses most often occur during the first 
week following farrowing, l&ny investigators reported that sows reach 
their height of milk production at three weeks; therefore samples of 
milk were taken at that time. The fourth itiilking was made at ureajiiag, 
fifty-six days. 
Litters were removed from their mothers six hours prior to the time 
the sows Tsere to be milked. Tlie soisa -were placed in a holding ciate 
prior to milking and given posterior pituitria by intravenous injection 
as shown in Figure 7» The sows iirere milked by hand^  as completely as 
possible, by two men cti eaoh side as illustratsd in Figure 8. Both a 
long rectangular pan and one-half pint cups were used to oolleet the milk. 
The la.tter proved to be more satisfactory. 
Following milking the volume obtained -vvas aocjurately measured, sealed 
in paraffin coated paper containers, quickly frozen and stored in a 
deep-freese unit at 20° P until vitamin assays wsire made. 
All samples collected were assayed for nicotinic acid, riboflavin 
and pantothenic acid, iliboflavin ms datemined by a modification of 
Snell's and Strong's (146) method. Kicotinic acid and pantothenic acid 
were determined by a modifieation of Krehl's and Strong's (94) method. 
Figure 7. IntraTenous injection of posterior 
pituitrin.in sow's ear. 
Wtk 1  
Figure B. Hand milking of a sow. 
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Laboratory facilities and accuracy of determination methods limited 
the number of qualitative assays -vMch could be made, 
Pre-rtous investigations (31) have shown the important relationship 
betvreen the quantity of milk produced by sms and the livability and 
weaning weight of their pigs. This encouraged Barnhart (lO) to under-
.take a study on the amount of milk produced by sows on this experiment. 
Two sows were selected from each of the four treatments. These sows 
were milked by two different methods fence each week during their eight 
•week lactation period. Once each week they were given an intravenous 
injection of pituitrin and milked by hand. The follomng day the sows 
were milked by the pig-in pig-out method. The sows and their litters 
were separated in the morning for a two-hour period after which they 
%vere placed together for thirty minutesj at the end of this thirty 
minute period they were separated for six hours. At the end of the 
six-hour period tha sows were mili;:ed by one of the two methods previously 
described. 
Hemoglobin readings. It seemed wise to make weekly hemoglobin deter­
minations on ths blood of all pigs on each treatment throughout the nursing 
period in order to detemine the presence of anemia even though preventive 
measures were taken. Hiese readings were taken in the field with a 
Dare Hemoglobinometer. 
Pig oarcass analysis.. In order to determine nutrient storage in 
the tissues of the fetal pig, one average pig from each litter vms 
sacrificed before nursing. This pig was ear notched for identification. 
vjeighed and i^ ted for strength at farrowing. 2he entire carcass ms 
ground with a moat grinder. The ground carcass v/as thoroughly mixed, 
placed in semi-airtight containers, quiclcly frosssn and held in deep­
freeze units at 20° F, until ready for analysis. A routine chemical 
analysis;, including crude protein, crude fat, crude fiber,phosphorus, 
oalciian, moistursj dry weight and ash determinations were made on the 
complete carcass of each pig. 
Limitation of laboratory facilities and time prevented vitamin 
assays on the pig carcasses* 
Results 
Data obtained from these studies are presented largely by tables, 
graphs and charts, sines much of it is self-explanatory. 
Table 8 shows the average birth and vreekly pig weights by litters 
fed the plant protein basal ^ vith and without alfalfa meal during the 
gestation and/or lactation periods. A study of these data, as plotted 
by grcsrfch curves on Figures 9 and 10 reveals no great differences that 
my be attributed to treatment. This is contrary to the findings of 
previous investigators, including Ilogan and Johnson {72), Ross et al. 
(134, 135), Cunha and associates (2S) and Krider et al. (97), tiAio 
reported unsatisfactory growth on corn-soybean meal rations. These 
same research "worfeera found that the addition of 10 per cent high quality 
alfalfa meal to this type of basal ration improved growth rate consider­
ably. Again the pig grovrbh results shovm in Table 8, graphically por-
Table 8« Experiment 438 — AiTsrago weekly pig weights by litter treatment 
Treatment 
Dam Utter 
Basal* no . no. Birth Me 1 (weeks) 
Gest, Laot. 1 2 5 4 5 6 7 8 
4S 3 2.13 4.17 6.70 9.45 12.56 14,11 18,03 20.76 24,84 
1 1 2 4 2.35 3.67 5.84 7,86 10.45 13,04 16 .56 19,94 22.53 
Avei*age 2 .24 3.92 6,27 8.66 11.51 13.57 17.29 20.35 23.68 
IS 9 2.67 4.16 6.41 8,81 11.55 13.70 15,71 19.73 22.69 
1 2 36 16 2,86 3.97 6,31 8.16 9,49 12.26 15,00 18.54 23.00 
A-rarage 2,77 4.07 6.S6 8,49 10.52 12.98 15,35 19,13 22.85 
S 12 2,35 3.70 5.81 7.99 10.98 13.32 16,07 19.18 2S.30 
2 1 52 2 2.65 5.34 8.15 11.42 14,34 16.23 18,90 20.53 25.55 
Averaga 2.49 4.52 6.98 9.20 12.66 14,78 17.49 
CO 
«
 
0> H
 24.67 
26 8 2,45 3e92 5,76 a.lO 10,65 13.28 14,96 18,18 20,69 
6 10 2.48 3.06 4.29 6,39 8.07 10.32 12,75 15,19 18.14 
Average 2.46 S.49 5.03 7.24 9.36 11.80 13.85 16,69 19.41 
'S'Plant protein basal s 1 
JPlant protein basal inol. IC^ alfalfa meal s 2 
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30 • Basal Ration, c^ estaiion i Lacta+ion. 
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£ 
£ 
Ba'ocil Ration, C^ es+at'ioo .Forf if fed Rat'iorj, 
Lactra+ion-
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Fortified {2ation,C^ e"=,ta4-ion ^ Lactcrtioo . 
/ 
2 - 3  4  
AsG,E- ( WELE-yC^ ) 
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TlOW -LACTA.TVOS1 TRE-ATM^ MT. PL/VNT PROTEm BASAI,. 
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trayed in i^ gures 9 and 10, fail to substantiate previous findings of 
other -workers. In this experiment the pigs fed the plant protein ration 
fortified with high quality alfalfa meal throughout gestation and lac­
tation failed to grov; as rapidly as those reoeiving the basal ration 
only during these two periods, Tlie addition of alfalfa maal to either 
or both the gestation and/or lactation ration, failed to improve birth 
weights, gro^ vth rate, or vreaning vroights. 
Table 9 shoivs the birth and average weekly pig weights by litters 
fed the animal protein basal mth and without the addition of alfalfa 
meal during the gestation and/or lactation periods. Here again the 
results obtained by the addition of alfalfa meal were unfavorable as 
the pigs from sows fed the basal ration throughout gestation and lac­
tation outgrew the pigs from alfalfa fed saws as shown by growth curves 
in J'igure 10, 
Statistical treatment, by analysis of variance, of the birth weights 
and -weaning -weights of the pigs from the different trea-tments, on either 
the plant or aniraal protein basal rations, failed to reveal any signif­
icant differences as sham in Tables 10 and 11. 
Ho-wsver, the pigs from sows fed alfalfa, in addition to either the 
plant or animl protein basal rations, during the gestation period but 
only the basal ration during lactation grew faster and -weaned at heavier 
•weights tliaa did those fed the basal rations or basal rations including 
alfalfa during both gestation and lactation. 
Table 12 shcn*fs a detailed pig mortality record with farm and diag­
nostic laboratory observations. Figure 44 graphically shows the per cent 
Table 9, Kxperimen-fc 438 - Average -weekly pig w©igh-fas by li-bter -fcrea-famsn-fc 
Trsa-bmsnt 
Aaimal protein Cam Litter Average •weight per pis (lbs. ) 
Basal* no, no. Birth Age 1 (weeks ) 
C^est. Lact. 1 2 3 4 5 6 7 8 
3 S 
21 6 
5 5 
2.62 
2,59 
2.85 
4.02 
6,19 
6,29 
9 .39 
9.51 
11.77 
12,19 
15,01 
15,77 
17,35 
18.88 
21.14 
22.46 
23.99 
26.22 
A-v®rage 2.60 S,94 6.24 9.45 11.98 15.39 18,10 21,80 25,11 
S 4 
48 1 
35 7 
1,9S 
2.44 
S.S7 
4.80 
5,23 
7,78 
7,01 
11,32 
8.70 
13.96 
9,43 
16,42 
11.51 
19.57 
13.50 
23.84 
16.45 
26 ,42 
Average 2,19 S.94 6.50 9.17 11,33 12.93 15,54 18,67 21,43 
4 3 
53 14 
54 15 
2.49 
2,12 
(Litte 
4,06 
r died) 
7,21 9,87 13,29 16,76 20,42 23,94 30,08 
Average 2.30 4.06 7,21 9.87 13,29 16.76 20,42 23.94 30.08 
4 4 
4 13 
16 11 
2,42 
2,55 
3,13 
3.70 
5,05 
5,73 
6,41 
7.53 
7,56 
9,28 
9,42 
11.25 
11,59 
14,23 
14.56 
16.61 
18.68 
19.31 
Average 2,49 3,41 5.39 6,97 8,42 10.34 12,92 15,58 19,00 
•Animal pro-fcain basal a S 
Aaimal pro-bein basal inol. 10^ alfalfa znoal - 4 
>  2  
-1 Z H! 
ii (P yJ  ^
ODO2.O 
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Table 10» Bxpsriment 438 - Jfean 'birth iivaight of pigs by 
gestation treatment* 
Bation number 
Gestation 1 Z 3 4 
Treatisnt 
Iijaber of pigs 40 42 58 38 
Mean birth weight, lbs. 3.46 2.47 2.36 2.37 
*The differences -vsrsre tested by the P-tsst and were found to be 
not significant,. 
Table 11. Bxpsriment 438» Mean-weaiiiiig (8 weeks) -weight of 
pigs by gestation-laotation treatment* 
!?fltion ntimber 
Gestation 1 1 2 a 3 3 4 4 
Treatinent 
Lactation 1 2 1 2 S 4 3 4 
Humber of pigs 13 15 17 U 13 15 6 15 
Mean waning -vveight., 
lbs. 2S.69 22.85 24,68 19.42 25.11 21.44 30.08 19.00 
differences due to gestation treatment •were tested by the 
F»test and isere found to be not significant. 
The differences due to lactation treatmant comparing alfalfa vs. no 
alfalfa gave significant differences at the 1 per cent level vihen 
the F-tost Tf/as applied. 
Table 12. Experimenl; 438 - Pig mortalil^/- record^ 
Spring 1947 
Dam's ra-fcion Pig 
Pig Da-te DaliQ Earn IPortJlfiedml weight 
no. died far- no. Basal -2 a-fe 
rowed Gas'b, Lacfc, dea'bh 
Observations 
at farm 
Iowa S-faate College 
Diagnostio Laboratoiy Report:** 
IX S 3/19 3/19 48 3 4 
2X B 3/L9 3/19 48 4 
13 B s/21 S/19 32 
23X S 3/22 3/22 43 
28 B 3/23 3/22 43 
1.9 Overlaid. 
1.4 Overlaid 
1.73 Small and -weak 
1»96 B®ad at birth 
1.20 Small and weak 
stepped on 
No gross anatouiioal abnormalities.. Con­
gestion of lungs and liver. Very few 
petechial hemorrhages on one kidney. Stom­
ach full of milk. Caloifioation apparent­
ly normal. Bacteriological cultures neg­
ative . 
Ho gross anatomical abnormalities except 
possibly a slight enlargement of the heart. 
Patches of congestion on dorso visceral 
surfaces of liver. Lungs functional. Fo 
food in stoimoh. Calcification apparently 
normal. Bacteriological cultures negative. 
Slight generaliaed edema -with.^small amount 
of fluid in abdominal and thonaoio cavities 
and slightly geltinous subcutaneous edema. 
Congestion of lungs. Bacteriologioal exam­
ination negative. 
Mouth and trachea full of bloody mwcoid 
material. Lungs non-functional. Bacter­
iological examination negative. 
Injured by dam. 
Table 12. (con-binued) 
Dam's ration -Pig 
Pig 33ate Date Dam Fortifiedal Yreiglit 
no. died far- no. Basal s2 at 
Tovred Geet. Lact. death 
Obs e r vat i ons 
at farm 
lo-wa State Collage 
Diagnostic laboratory Heport** 
21XS 3/24 2/22 43 
26 B 3/24 2/22 43 1 
27 B 3/24 3/22 43 1 
38 S 3/25 3/24 2 1 
49 S S/25 S/24 5 3 
44 S 3/2S S/iJ4 5 
1 
1 
1,30 Small and weak 
2.21 Overlaid 
1.28 Sinall and ,v<feak 
i.53 Small and vjeak 
1.26 
2.86 
Colibaoillosis. This aninial exhibited 
anatomioal features of a pseudoherma­
phrodite jhaving T/ell deTToloped testes, 
•9\ilva,and an enlarged clitoris, Ko 
OTOries weire observed. 
STo diagnosis. 
Heart slightly enlarged. Small amount of 
edematous fluid in perioardial sac and 
thoraoio oaTritj"". Thyroid gland enlarged. 
Baoteriologioal examination negative. 
Cranium was crushed,apparently after deatJi 
of the pig. Cultures were negative. 
Vteak and injured Appeared flattened as though it had been 
stepped on. There was a hematoma of the 
diaphragn and the posterior tip of the 
liver was hemorrhagic. There ivas some 
excess clear fluid in the thoraoio cavily. 
Bacteriological cultures were negative. 
Injuired and 
smothered 
Thorax filled with blood, confirming the 
fact that this pig was evidently injured 
by dam. Oultures were negative. 
Table 12. (continued) 
Pig Date Data 
no. died far-
rovifed 
Dam's rati on Pig 
Cam Fortifiodsl wsight 
no. Basal ~2 at 
Gest. Lact• death 
Obs ©rvati ons 
at faiTC 
Iowa S-fcate College 
Diagnostic -Laboratory Report** 
43 S s/25 3/24 5 S 2.GO Stepped on 
33 B 3/26 3/24 2 
79 S 3/27 S/27 26 
Showed a subacute enteritis and nephritis, 
lymph lands in abdominal cavity were 
diff\is©ly oongestod, Baoteriologioal 
cultures were negative, No diagnosis rnsde 
regarding oauss of death. 
2.06 Wealc, ready to die Cranixjm severely earushed and broken. 
stepped oxi later Vesy aneniiCj probably due to hemorrhage 
froEi head %vound. Baoteriologioal exam­
ination ahows a ooliform septioemia. 
1.81 Born dead. Msnibrane Rupture of dorso—diaphragmatic surface 
over noso, of liver mth hemorrhage into abdominal 
cavity. Bloody infiltration of sub-
outaneoue tissues on right side of body 
apparently from being stepped upon. 
Lungs contained some air but -were not 
fully functional. Bacteriological exam­
ination negative. 
77 S 3/28 3/Z7 26 2.06 Overlaid Generalized edema with bloody edematous 
fluid in thoracic and abdominal cavities. 
Hemorrhagic, edematous cellulitis in sub­
maxillary regiouj dorsal portions of all 
legs, ventral suboutaasous tissues, and 
region of larynx. Congestion of liver. 
Spleen s-wollen and anemic. All lymph 
glands hemorrhagic. Hemorrhagic nephritis. 
Slight congestion of lungs. Baoteriolog­
ioal examination, shovfs a ooliform sep­
tioemia. 
Table 12. (oon"binusd) 
D^ 's lotion Pig 
Pig Da-be Da-fce Dam Fortifiedal -weight 
no, died far- no. Basal 3:2 at 
rowed Qes-fc. Laot, death 
Observations 
at farm 
Iowa State College 
Diagnostic Labortory Report** 
55 S 4/2 3/24 21 
93 B 4/S 
96 S 4/3 
109 B 4/3 
91 B 4/4 
3/31 6 2 
S/Sl 6 2 
4/3 16 4 
. 3/31 6 2 
107 S 4/4 4/S 16 4 
3 4,40 Overlaid. Par-bly 
eaten by sow 
1.79 Vieak 
Part of irear legs and posterior abdom­
inal -wall apparently eaten by sow. 
Congestion of li-ver and heart. De­
generation and s-rarelling of kidneys. 
Baoteriologicex examination of heart 
blood showed presence of colon orgetn-
iams . 
Coliforja organism isolated from blood 
stream. Definite enteritis. 
2.34 Weak and o-yerlaid Coliform and streptoooocuB isolated 
from blood stream. Sntoritis. 
2.79 Strongs overlaid 
2.86 Weak and died 
2,28 Overlaid and 
smothered 
Fibrinous peritonitis suggesting 
injury. 
Showed lesions of an acute septioemia 
and bacteriologioal examination 
sho-wed presenos of streptoooooio 
infection. 
Had a oyano-fcic tinge to the skin and 
hemorrhagic area on myocardium of 
left -ventricle which Ksas apparently 
traumatic in origin. Bacteriological 
cultures were negative. Appears that 
pig died from asp^ yxiationo 
Table 12. (eoxrbinued) 
Pig Da-be Da^ be Dam 
no. died far- no. 
roried 
Dajn's rati on Pig 
Fortifiedsl weight 
Basal s2 at 
(Jest» Last, death 
Obs ervat i ons 
at farm 
lOTja State College 
Diagnostio Laboratoi-y Report** 
lis B 4/s 4/5 3 2 
lllX S 4/7 4/5 3 2 
135 B 4/7 4/7 3S 4 
136 S 4/7 4/7 3S 4 
132 B 4/8 4/7 53 
2,37 
Z <22 
2.5S 
2.se 
Stspjiad on and 
overlaid 
?i©ak and 
otnarlaid 
Dead at birth 
Dead at birth 
2.28 Overlaid by smt 
Hemorrhagio infiltration of subcutaneous 
tissues on left side and anterior por­
tion of body, probably from being 
stepped on. Hemorrhages also observed 
in spleen and ki.dneys, Bacteriological 
examination negative, 
Gyaaotio skin and all lyniphatio nodes 
oongestsd. Baoteriologioal cultures 
negative. It would appear that this 
animal died from aspl^ xiation. The note 
on your tag stated that this pig had 
been laid on. 
Shov#ed no lesions -adriatever. Baoter­
iologioal cultures negative. 
Shov/ed a dark liver» No other lesions, 
Laings had not functioned. Bacteriolog­
ical culttires negative. 
Presence of nephritis vrith deposition of 
orystallised urates in hilus of kidneys. 
Line of provisioiial caloifination as ob-
sejrred in rib bones tos somewhat irreg­
ular, indicating a deficiency or imbal­
ance of vitamin D and/or mineral ele­
ments . Ho evidence of accidental in­
jury Tsas observed. Baoteriologioal 
examiaaation showed the presence of a 
streptoooocic ssptioemia. 
Table 12. (continued) 
_ Dam's ration Pig " 
Pig Date Date Dam Fortified—1 weight Obsesrrations lev®. State Colleg® 
no. died far- no. Basal a2 at at farm Diagnostic Laboratory Report** 
i^ wed (Jest. . Laot« death 
ISIB 4/9 4/7 S3 4 3 2.41 Weak Negative on culture. Urates were present 
in oalyoes of kidneys and large quantity 
of blood viae in the peritoneal cavity. 
Subcutaneous tissues of the underline issre 
thickened and hemorrhagic. Rib bones ex­
hibited an irregular line of oaloifioation 
133 S 4/9 4/7 33 4 3 2.31 Overlaid by 
sow 
Rib bones exhibited an irregular line of 
oaloifioation. Yielded a ooliform organ­
ism on culture, Kenal oalyoes of kidneys 
filled with urates. 
145 B 4A0 4/8 64 4 S 1.36 Weak Hemorrhages in muscles of front leg, 
TJi^ tes present in kidneys. Cultures 
negative. Provisional line of calcifica­
tion appeared normal. 
120 B 4/10 4/fe S 2 1 2.50 Overlaid Hemorrhages in muscles of thorax and con­
gestion of ventrical portions of the 
anterior lobes of the lungs. Cultures 
negative. Provisional line of oalcifica* 
tion appeared normal® 
1.42JS 4/10 4/8 64 4 3 1,66 Weak and 
overlaid 
Urates in kidneys. Cultur®^  negative. 
Provisional line of calcification appeared 
normal. 
Table 12, (oontinued) 
Dam's ration Pig 
Pig Date Date Dam Fortiriedd v/eight 
no, died far*- no. Basal -2 at 
rowed Gest. I&ist. death 
Observations 
at farm 
Iowa State College 
Diagnostic Laboratory Report** 
14 7S 4/11 4/3 64 3 2,46 Overlaid 
142 B 4/12 4/8 64 4 3 3.01 Overlaid 
150 S 4A2 4/8 64 4 3 3.50 Overlaid 
123 B 4/I6 4/7 4 4 4 3.72 Weak 
Showed small area of subcutaneous bloody 
infiltration in right thoracic -wall, as if 
it had been stepped on. , Congestion of 
liver and soma of superficial lymph glands 
also noted. Line of provisional caloifi-
oation as observed in rib bones -roaa 
slightly irregular. Mo bacterial infec­
tion found. 
Showed a bloody infiltration of subcutan­
eous tissue of rear legs and neok region. 
I^ mph glands of these regions were hem­
orrhagic. Lungs congested and spleen aboiifc 
5C^  larger than normal. Bacteriological 
examination negative. 
Showed almost exactly same conditions tliat 
viere observed in 142B including enlarged 
spleen, Baoteriological escamination 
negative, 
Lesions of general congestion and sep­
ticemia. Leg joints found to be enlarged 
and abscessed. Infection of apparently 
recent castration wounds •was obsei^ ed. 
Septicemia found to be due to coliform 
organisms and aarthritis abscesses yielded 
same types of organisms as were found in 
pig 93 S. 
Table 12. (oonoluded) 
Pig I^ -fce Da-be Dam 
no. died far- no. 
rowsd 
Dam's ra-fcion Pig 
Foi-bified^ l weigh-fa 
Basal a2 a-fc 
Ggst. Laot. death 
Ob s e rvat i oub 
at faarm 
Iowa State College 
Diagnostic Laboratory Report** 
98 S 4/I6 5/31 6 
86 S 5/IS 3/28 13 
2 3»48 Weak and stepped Showed joinbs of tv/o legs to be en-
on larged and abscessed. Similar type of 
abscess -was found at .junction of eighth 
rib and its vertebral articulation, 
Most of lyjnph glands -were enlarged and, 
along with liver, appeared to be affecfe-
ed -with leucosis. Baoteriolcgical exam­
ination sho-ned arthritic lesions to be 
infected mth organisms -which -were 
tentatively identified as mixture of 
Staphylooooci, Bsoheriohia, and 
Shigella. 
2 13.60 ? Post-mortem findings indicated pres­
ence of definite septicemia, General 
hemorrhagic lymphadenitis, gastritis 
and peritonitis also observed. 
mortality by periods during lactation. The majorii?; of losses wers 
caused ty the pigs being weak or bj/ overlaying, the latter probably 
the result of the former. Radiant floor heating did not prove as 
satisfactory as one might think in preventing overlaying. I'he litter 
of pigs tended to spread over the floor of the pen, which in turn rtade 
it more difficult for the sot? to motre about or lie down ifdthout Injury 
to her litter. 
Diagnostic Laboratory reports oonfirmod the farm observations, in 
most cases, as to the cause of death losses. Most bacteriological 
culteres were negative. 1 few autopsies indicated an enteritis which 
may or may not be the same type described by Hutchings (ss). During 
ths spring of 1947, vhen this experiment urns undsr way, there was iater-
mitbent coldj ivet tfeather and a few sunny days. During the cold wet 
\v8ather, slate colored scours were noticed in practically all pens 
regardless of the ration that tms fed. Upon the return of \«anj®r, drier 
weather the litters from sows fed alfalfa cleared up faster than did 
the litters from sows fed the basal ration. 
Alfalfa-fed sows weaned more pigs in three out of four comparisons 
as shown in Table 17, tvhioh susmarizes, by trea-fanent, the gestation-
lactation iresults of Experiment 438. Sows fed alfalfa during both 
gestation and lactation or during either gestation or lactation weaned 
an average of 7.0 pigs per litter, -whereas those fed only the plant or 
animal protein basal rations waaned 6.1 pigs per litter. As one pig •was 
sacrificed from each litter at farroinng, statistical treatirient of pig 
85. 
mortality v®,s not advisable. 
Although alfalfa feeding did reduce pig mortality in this expar-
imentj th<5 results are not nearly so dranatlo in its fa-sror as in results 
I'eported by prairious investigators (134, 45, 97). 
Bambart's (10) studies on the v/ator-soluble vitamin, content of 
sow' raillc, in this experiment indicate that the vitamin oontent can "be 
increased hy supplementing the sows' gostation or lactation ration with 
sources of these vitamins. Table 13 shows tho nicotinic acid, ribo­
flavin and pantotheaio acid content of individual sow's aiUc on the 
various treatments at different periods during lactation. The influence 
of the ration fed during gestation and/or lactation on the vitaain content 
of sows' Biilk is illustrated in Figure lla-kAlfalfa taeal supplied nico­
tinic acid, riboflavin and pantothenic acid ia addition to that of the 
basal ration, thereby inoroasing the amount available to be secreted into 
tha milk. These results agree with that of previous investigations (129, 
22) ^ 0 succeeded in attempts to increaee certain vitamins in cows' milk. 
Figure 12 graphically illustrates the avemge quantity of these three 
mtep»soluble vitamins found in the milk of all 8 sows. Sots the low 
amount of nicotinic acid on the seventh day of lactation. The average 
quantity of milk obtained from all 8 sows at different periods during 
lactation is illustrated by Figure 13. 
The average blood hemoglobin concentration of pigs by litter treat­
ment for the plant protein basal and the animal protein b&sal are graph­
ically shown in. Figures li- and 15 respectively. Similar blood hemo-
86. 
Table 13. Experiment 438» Vitamin content of sow's milk (lO) 
(ufimmaa par milliliter) 
Day of 
lactation 
Sow nuriber Av. of 
8 sows 2 5 21 26 13 6 16 4 
Quantity of nicotinic acid 
2 2.8 5,2 1.9 5,0 *6,6 *12,7 1.8 **20,0 7,0 
7 2.5 4.3 1.9 4,0 2,5 12,0 1.8 2,6 3.9 
21 4.0 8.4 5.0 8,5 5,0 12.0 5.0 6,0 6,7 
56 4.3 9.8 5,7 3,7 10.0 *14.1 7,4 7,9 7,86 
Quantity of riboflavin 
2 3.10 3.80 1,60 1,60 2.00* 4.00* 1.90 2.40 2.40 
7 1.50 1.50 1.40 1.00 1,30 3.40 1.80 2.80 1.80 
21 1.20 1.00 1,16 .90 1.05 3,10 1,30 1.90 1.50 
56 1.50 1.50 1,40 1,15 1,20 3.30* 1.90 2.50 1,80 
Qiaantity of pantothenic acid 
2 1.40 1.20 2,00 3.90 2,10* 5.40* 3.20 2.45 2,70 
7 2.50 2.40 2.00 3.40 2.40 6.30 4.00 4.00 3,30 
21 3.60 3.40 2,60 4.80 4.60 8,90 5.30 5.80 4.60 
56 4.20 3.20 2.10 5,60 5.20 7,80* 4.80 7,00 4,90 
••Data rscoversd, Snedecor, "eorge W, Statistical Methods, 
The loxTO Stat® College Prass. 4 od. p. 268. 1946, 
*+li!o explanaticm is offered for suoh a larga assay figure. 
Treatinent of sowsj 
Plant Protein 
Mo. 2 - Basal ration, gestation and lactation, 
lo. 13 - Basal gestation, basal inol, lOfo dehy, alfalfa mealj, 
lactation. 
So. 26 & 6 - Basal inol, 10";? dehy, alfalfa meal, gestation 
and lactation. 
Animal Protein 
Ho, S & 2i - Basal ration, gestation and lactation. 
Mo. 15 & 4 - Basal inol, 10^  dehy, alfalfa meal, gestation 
and lactation. 
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globin concentration patterns appear for all treatments on both the 
plant and animal protein basal rations. In all treatments blood hemo­
globin starts out rather high at birth, befaveen 10 and IS grams per cent, 
then declines rapidly during the first week, dovm to between "8 and 10»5 grams 
per cent, only to inoreaas gradually until weaning, when it ranges 
between 11 and 13 gmis per oent, !Ehis, in general, exhibits a noraal 
pattern as described by most workers (58, 87, 162), 
Alfalfa supplementation of the plant protein basal ration improved 
the conceirbration of blood hemoglobin more than it did in the case of 
the anisaal protein basal ration* 
Statistical treatment, by analysis of variance, indicated that the 
mean blood hemoglobin concentrations of pigs from different treatments 
TOra not significantly different. Table 14. The hemoglobin readings by 
litter and treatment are in the Appendix, pages259 to 260 • 
Inspection of the data in Tables 15 and 16 shcnsing the chemical 
analysis of pig carcasses, does not reveal asy large differences. 
Table 14. Experiment 438 - Mean hemoglobin concentrations 
of blood from pigs by gestation-lactation treatment* 
Bation number 
Gestation 1 1 Z 2 3 3 4 4 
Treatment 
Lactation 1 2 1 2 3 4 3 4 
faiber of pigs IS 15 17 11 13 15 6 15 
Mean Hb, oono. (gms,/ 
100 ml. blood) 10»41 11.23 9.98 11.44 11.01 10.06 10.10 10.76 
T^Jie differences were tested by the F-test and were found to be not 
significant. 
Table 15 • Experimsni; 438 - Chemical analysis of pig carcassas 
Spring 1947. 
ITrea-fcmeni; Frcaa Pig Chemioal analysis 
Plant protein 
Basal* 
Gam IJfo* 
IXO 0 
Strength Birth 
at wt. 
Protein Eat Crude 
fiber 
P Ga Moisture Dry 
wL. 
Ash 
GeBt. Laot. "birth % % < A fo 
1 1 
2 39B 
43 22XB 
S 
S 
2.28 
2.34 
SB .4 
39.1 
4.90 
5.41 
2.38 
2.18 
.525 
.569 
4.38 
4.41 
68.6 
66.3 
31.4 
33.7 
14.1 
13.5 
Average S 2.31 38.8 5.16 2.28 .547 4.40 67.5 32.55 13.8 
1 2 
13 SOB 
36 158B 
s 
s 
2.58 
2.72 
34.1 
33 .5 
5.71 
5.34 
2.42 
2.29 
*559 
.549 
4.19 
4.22 
68»6 
67.1 
31.4 
32.9 
14.4 
13.2 
Average s 2.65 S6.3 5.53 2.36 .554 4.21 67.S 32.2 13.8 
2 1 
3 113XB 
32 SOB 
s 
s 
2.50 
2,52 
43.1 
39.6 
5.44 
5.55 
1.96 
2.40 
.603 
.587 
4.96 
4.62 
67.7 
69.0 
32.3 
30.96 
14.9 
14.2 
Average s 2.51 41.4 5.50 2.18 .595 4,79 68.4 31.63 14.6 
2 2 
6 lOOB 
26 78B 
s 
s 
2.52 
2.40 
40.8 
33.8 
4.65 
4.91 
2.11 
2.10 
.556 
.472 
4.24 
4.12 
66.6 
65.7 
33.4 
34.3 
13.8 
11.2 
Average s 2.46 37.3 4.78 2.101 : .514 4.18 66.2 33.9 12.5 
*Plaii-b protein baeal s 1 
Plani: protein "basal inol. 10% alfalfa meal • 2 
Table 16« Experiment 438 - Chemical analysis of pig oarcassea 
Spring 1947 
Trea-fanent i^ om Pig Chemical analysis 
Animal protein 
Basal* 
Dam No, 
no, . 
Strength 
at 
Birth 
wt. 
Protein F\at Crude 
fiber 
ID 
1. Ca Moisture Dry 
wt. 
Ash 
Gest. Laot. birth % {.t/ /O % % % ?? 
3 3 
5 BOB 
21 58B 
S 
S 
2.34 
2.84 
34.9 
37,7 
3.8S 
5^ 74 
2.23 
2.12 
.497 
,470 
3.99 
4.16 
66.4 
66.5 
33.6 
33,5 
12,4 
10,9 
Aw rage S 2.59 36.3 4.87 2.18 ,484 4.08 66 .5 33.6 11,7 
3 4 
35 67B , 
48 lOB 
S 
s 
2.50 
1.08 
39.6 
40.3 
5.40 
4.76 
2.14 
2.11 
.563 
.549 
4,30 
4.18 
67.1 
66.2 
32,9 
3S.8 
13,5 
1S,4 
Average s 2,19 40.0 5.08 2.13 .556 4.24 66.7 33.4 13.45 
4 3 
64 14iXB 
133 1S4B 
s 
Dead 
» 2.40 
2,56 
44.8 
37.9 
5.59 
5.04 
2.58 
2.11 
.533 
.500 
4.91 
3.75 
69.4 
66.2 
30.6 
33.8 
13.4 
12.2 
Average 2,48 41.4 5.32 2.32 .517 4.33 67.8 32.2 12.8 
4 4 
4 130B 
16 1588 
S 
S 
2,50 
2,36 
38.8 
38.4 
5.38 
5.28 
2 .23 
1.96 
.518 
.572 
4.00 
4.44 
67,3 
66.3 
32.7 
31.-7 
12.9 
13.7 
Average S 2,61 38.6 5.33 2.10 .545 4.22 66.8 32,2 13.4 
•Animal protein basal s 3 
Animal protein basal inol» 10^  alfalfa meal s 4 
95 
Photographs of the experSjuental sows and tlieir littei-s are sho-m in 
Figures 16a to 2Sb inclusive. Sow No, 35 lost her litter at farrowing 
due to an injury suffered during the last week of pregnanojrj there fore, 
no photograph could be taken at weaning. Mo photograph was amilable 
for so?; lo. 2 and her litter at weaning time. 
Table 17 is a sananary of the more pertinent gestation-iaotation data 
from Experiment 4S8 previously discoissed* 
Discussion of results 
The failure of the plant or animal protein basal rations to produce 
high pig mortality and sub-normal growth rate, 'viien fed to sows during 
gestation and lactation# posed a provocatiire problem. Basal rations 
quite similar to these have baan reported nutritionally inadequate for 
supporting successful reproduction and lactation performance by workers 
at the Missouri (6S, 75), Wisconsin (134, 135, 29), and Illinois (45, 97) 
stations. 
The relatively successful performance of these two basal rations 
under the experimental condition^  of these studies, is challenging con­
sidering the overall, vsiidespread pig mortality vMeh occurred "tairoughout 
the oombelt in the spring of 1947, Evidence points to inclement weather 
Tshich in turn aggravated latent infections, as the moat frecpiently 
reported causes of heavy pig losses during that period. 
Three possible explanations may be submitted for consideration as to 
why th® basal rations fed in this experiment did not fail. First, the 
gilte used for these studies probably went on experirrrent with considerable 
S6o 
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FJ.e;ijrs8 21s and 21b o Experiment 43n « Sows and littsra 
at v?eaning 
Treatment <= Gostation ~ Animal protein basal ration 
Laotation - ilaimi protein basal inolo 10,j 
dahyo alfalfa raealo 
35 
7 
2 o44: 
6 
26 A2 
Sow IXOO 
"• No» live pif^ s ffliTOwsfl -
• AVo birth weight per pig 
go„ piga K/eanad »«— 
Avo Taeaning v/eight per pig 
- 48 
• 12 
1,93 
. 9 
>16.45 
m'-
Fip.ures 2Sa end 22bo KitperiiTieat 43B - Sorra and litters 
at Vv'eaning 
Treatment = Gestation «» protein baani incio iO-'» 
cl®hyo &3.falfa wmuI 
Laotatioii •» Aainsai protoin basal ratioa 
12 ——— l*loo live pli^ s farro7?e(3 —•»———>» 3 
2ol2 «-—— — kvo birth weight por pip, —— 2o49 
0 o«30a>«t«»a»«»<mm«»ea«>a>a<a»ati q px^8 wobuqcl 03«ottawa*«•«»••»••«»«» q 
30o08 Avo x-uoaning wight per pig 
(He photograph <» sow lost litter at farrw^ ing) 
3.0 5 0 
Figures 23a and 23bo Elsperimsnt 433 » ^ ows and litters 
at ^ jsaaing 
Troatment •= Gestation » Antral protein basal inol, 10^  ^
(Sehyo alfalfa meal  ^
Lactation - Animl protein bosal Inolo 10' 
dehyo alfalSa moal 
'ti. 4 " aow liOo ——— —= 16 
10 KOo live pigs farrov;fid 10 
2 ^ 4 2  — A v o  b i r t h  " i v e i g h t  p e r  p i g  2 o 5 5  
R —~ %o pif?8 v;oaned 7 
ivVo weaninK weight par pig 
Table 17® Experiment 438. Effeot of gesi;a"tion and laotea-tion nu-fcri-fcion of sows 
on -fche li-*rability and growth of their pigs 
Stamnary 
Lot ¥0. I II III TV 
Treatment Plant protein basal Animal protein basal 
Gestation Basal Basal inol,10% alf.M. Basal Basel incl .10^  alf.M. 
Lactation Basal Basal incl , Basal Baaal•inol ,. Basal Basal incl , Basal Baaal inol. 
10% alf.M. 10% alf.M. 10?S alf.M, 10'^  alf. M. 
Gestation resul-fe.ss 
Gilt numbers 43,2 13,36 32,3 26,6 5,21 48,35 33,64 16,4 
no. servioss 
per conception 1.0 1.5 1.0 1.0 1.0 1.0 1.0 1.0 
Av. "STt. per gilt — 
initial, lbs«, 302.0 280.5 29S.O 292.0 298.0 283,0 299.5 282.5 
farrowing, lbs. 472,0 467.5 471,5 467.5 493.5 427,5 475.0 480.0 
Av, age at, farrwing. 
days 354.5 363.0 359.S 361,0 356 ,0 349,0 359.0 370.0 
Length of gestation. 
days 114.5 116.0 114.0 115.5 114.5 114.0 114,5 115.0 
Av. daily ration,lbs. 6,73 6.73 7.26 7.26 6.61 6.61 7.44 7.44 
Av. no.pigs farrowed* 
per lit-fcer 11.0 9.0 11.5 9.5 9,5 9.5 9.0 10.0 
Birth -weight 
Av. per li-fcter, lbs • 24.3d 24.82 28.42 23.42 24.70 20.14 20.18 24,87 
Av. per pigs, lbs. 2.24 2.77 2.49 2.47 2,61 2.19 2.SI 2.49 
Condition of pigs 
at births 
% strong 77.27 99.44 60,87 78,95 89.47 68.42 61.11 75,0 
% medium 0.0 5.56 30.43 10.53 5.E6 15.79 16.67 20.0 
% -weak 18.18 0.0 8.70 10,53 5.26 15.79 5,56 5.0 
% dead 4.55 0.0 0.0 0.0 0.0 0.0 16.67 0.0 
% immature 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 
lao-bation resul-fcss 
So. of 8 0-WS farrowing 2 2 S 2 2 2 2»* 2 
«• rVWT O 

jorr, ZLo.pxgs xazrovirea* 
per litter 
Birth weighl: 
Av, per litter, lbs 
Att. per pigs J, IbSo 
Condition of pigs 
at births 
% strong 
% meditun 
% -weak 
% dead 
% immature 
Lactation results# 
Ho. of sows farrowing 2 
Av. wto of s ows at 
weaning 451.0 
Av. gain or loss 
during lactation -21.0 
Av. no. pigs -weaned 
(per sow farrowed) 6.5 
•Weaning wt. — 
total per litter 154.53 
aTrerage per pig 23.63 
Air. daily rat ion a 
sow and litter, lbs. 10.83 
Feed per 100 lbs. gain 
sow and litter, lbs. 533.59 
Per cent of pigs 
Died 1 "» 3 days 38.10 
Died 4 -14 days 0.0 
Died 15-56 days 0.0 
Weaned 61.90 
11.0 9-0 11.5 9.5 9.5 9.5 9.0 10.0 
24.39 24.82 28.42 23,42 24.70 20.14 20.18 24.87 
2.24 2.77 2.49 2.47 2.61 2.19 2.31 2.49 
77.27 99.44 60.87 78.95 89.47 68.42 61.11 75.0 
0.0 5.56 30.43 10.53 5.26 15.79 16.67 20,0 
18.18 0.0 8.70 10.53 5.26 15.79 5.56 5.0 
4.55 0.0 0.0 0.0 O.O 0.0 16.67 O.O 
0.0 0.0 0.0 0.0 0.0 0.0 0,0 0.0 
2 
374.5 
-93.0 
7.5 
171.25 
22.85 
9.53 
1198.01 
11.11 
0.0 
5.56 
83.33 
2 
398.0 
-73.5 
8.5 
209.29 
24.68 
11.13 
580.67 
21.74 
4.35 
00.0 
73.91 
491.0 451.5 
23.5 -47.0 
5.5 6,5 
107.42 163.75 
19.42 25.11 
2 
339.0 
-88.5 
7,5 
153.26 
21.44 
11.59 11.41 10.49 
585.54 662.73 1203.50 
31.58 
5.26 
5.26 
57.89 
26.32 
5.26 
0.0 
68.42 
21.05 
0.0 
0,0 
78.95 
2=f* 
433.0 
-39.0 
3.0 
180.50 
30.08 
12.34 
572.94 
46.67 
13,33 
0.0 
40.00 
2 
444.0 
-36.0 
7.5 
142.31 
19.00 
14.02 
802.76 
20.0 
5.0 
0.0 
75.0 
*i!iSow Ho. 33 lost all pigs in first -week. 
*0n© pig was saorifioed from eaoh litter, at farrowing, for ohemioal analysis. 

nutritional reserves. They were fed the experimental rations only two 
•weeks prior to breeding. Tlie work of Bohstedt (ll). Vestal et al. (163), 
Cunha (27) aad Fairbanks and associates (45) would indicate that this 
is a logical hypothesis. Perhaps the gilts in Experiment 438 had 
sufficient carry-over" of oerfcain essential nutrients, probably water* 
soluble in nature» to support young pig growth but not enough to attain 
maximum pig Usability. Therefore^ the addition of alfalfa meal to these 
basal rations might have supplied additional essential nutrients for 
livabilityj but it also increased the fiber content of the rations \siiich 
might have bean a oontributiiig faotor to sloriiier pig growth rate, in most 
oases, Tshen alfalfa meal was added to the lactation ration. Lighter 
weaning weight on the fortified ration may be attributed, in part, to 
the fact that the sows receiving the fortified ration weanBd one more 
pig per litter, as shoisn in the Suranary Table 17. But this fact would 
hardly explain entirely the difference, though not significant, in the 
growth rate and wsaning weight in favor of the sows fed the basal ration, 
i'Yirther evidence that the gilts mnt into this exparimeat with considerable 
"cariy-over" is indicated by the high percentage of conception. Only 
one gilt out of sixteen had to be rebred. 
Secondly, these studies were carried out on a nev? experimental farm 
•which ma relatively free from bacterial and virus diseases, . This 
ground had no hogs on it for about 20 years previously except the one 
year prior to initiating these studies. Work at the other stations, 
infliioh reported failure on similar basal rations, was carried out on. 
ground that had been used for hogs for several years; therefore, their 
108. 
experimental facilities may have had greater bacterial and -nrus oon-
tamination than the facilities under -which this experiment was conducted. 
The question arises, could not the "disease level'', or degree of hacter-
ial and virus contamination, affect the degree of fortification necessary 
in gestation-lactation rations in order to mintain normal pig growth 
and survival? Under the State Street Livestock l?utrition Farm "clean 
ground" conditions, tlie so-called ''disease-level" might have been low, 
thereby permitting the nutritive levels as found in the basal rations to 
appear adequate. This theory is suggested as a possible explanation of 
these results. It agrees 7dth other recent findings (165), It cerfcainly 
deserves further consideration. 
The third possibility for obtaining results contrary to that of 
previous investigators, may be due to the variability in the nutritive 
content of natural feedstuffs (23). 
Certain vitamins in sows' milk (lO), as in cows' milk (129, 22) can 
be increased by increasing the level of these vitamins in 'bhe ration. 
This experiment •aias the first to demonstrate 'bliis fact in swine by direct 
measurement methods, namely the quantitative determination of certain 
i«ater»soluble vitamins in the milk of sows fed different rations. It 
seems highly desirable to assay the milk of sows fed widely different 
rations for all vitamiios for vjhich satisfactory assay methods are reported. 
Pig sunrival and groisth rate might be found to correspond to the quanti­
tative vitsaiin content of the sows' milk. 
Although statistical treatment did not reveal any significant differ­
ences in blood heTaoglobln content duo to ration treatment, it is interest­
ing to aot6 that the blood heaioglobin ecaicenti^ition of the litters on 
the animal protein basal ration •mrs somswhat higher than the heaoglobin, 
ooncentration of the litters reoeiving the plant protein basal ration. 
Routine chemical analyses of the individual pig carcasses failed to 
show conaistent differences due to the ration fed during pregnanc^r, 
Hoisever, this phase of the study would have been more reirealing, perhaps» 
had vitamin assajrs of the carcasses been made. This oould have been 
follcwed by an attempt to correlate the results of the vitamin assay 
of the pig carcasses with that of the gestation ration fed and with the 
survival and growth rates of living litter mates. 
The need for more animals per treatment in this experiment is evident 
if differences which are statistically significant; are to be obtained. 
In attempting to find if there were differences in pig birth weights 
and waaniag eights due to treatment, analysis of varianos showed greater 
differences between litters on the same treatment than between litter 
treatmsnts. Individual differences in sow psrfonnance, as reported by 
animal breeding research workers (67, 100, 169, 65, 26) must be recognized. \ 
I 
It also seems desirable to attempt to measure the residual effects of j 
1 I 
gestation and lactation feeding on the livability and growth of pigs. 
Fortified vs. Basal Supplement - S^vine Experiment 440 
Unexpectedly high pig survival and rapid growth were experienced with 
both the plant and the animal protein basal rations when fed to sows 
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throughout gestation and l8.etation in Experiment 438. This statement is 
made in TrieiF? of the unsuccessful experiences of other investigators 
working v«ith similar rations, lo improvement ms mde in pig growth 
and littls improvement tms experienced in pig livability when the basal 
arations were fortified mth alfalfa meal in Experiment 438. Therefore, 
it seemed Tdse to investigate the gastation-laetation perfdrrnanee of 
two -widely difference rations to see if more divergent results oould 
be obtained. 
Method of procedure 
This experiment was designed to compare the overall gestation-lac-
tation effects of feeding two supplamants widely different in ingredient 
composition. 
Ezperimental design. A so-called "fortified" supplement -ms form­
ulated, including many different ingredients conmonly used in the manufacture 
of sviine supplements. A basal supplement ms fomailated inoludiag fewer, 
mora commonly used ingredients. 
Two lots of yearling sows were group fed in this experiment. Lot I 
reosived the fortified supplement during the gestation and lactation 
periods and Lot II received the basal supplement during the same periods. 
This was done to test the overall effects of each supplement on pig 
livabilitjf and growth. 
Selection and allotment of animals. Fourteen yearliiog sows frm 
Experiment 438, weare divided as equally as possible into tivo groups. The 
111. 
same allotment method was employed for this experiment as •Bias used for 
Ibiperiment 438, The average initial weight per sow in Lot I, receiving 
the fortified supplement, was 434.5 pounds. The sows in Lot II, re­
ceiving the basal supplanent, averaged 446,6 pounds in initial weight. 
All sows Tijere bred to the seme Duroo-Jorsey boar for fall litters, 
iiknap;ement of animals. Dirt dry lots were used during gestation. 
The central farrom.ng house with concrete floors and indlv5.dual houses 
•with wooden floors inside and outsido •were used for lactation. Other 
iranagement laethoda were similar to those followed in Bxperirasat 438, 
Bationa. Sable 18 shows the formulas and calculated analysis of 
axpsrimantal supplements v/nich hand fed trith shelled corn favice 
daily, morning and evening, throughout gestation and lactation. Mineral 
mixture Ko. 3, shown in Table 19, was offered free-choioe to the gilts 
at all times daring gestation, 
Resulta 
Table 20 shoivs the average "birth and ^veekly pig •sreights by litters 
for Lots I and II, Gmvbh curves of group mean \vsights of nursing pigs 
by gestation-lactation tireatmont are presented in Figure 24» 
Although the pigs from sows fed the fortified ration (Lot I) •were 
heavier at birth and at weaning than the pigs from the sows fed the 
basal ration (Lot II), statistical treatment by analysis of variance 
does not  show any s igni i ' icaat  differences due to  t reatment  Tables  21 
and 22» 
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Table 18* Experimant 440 •» Rations* fed duriug gestation 
and lactation 
—  ^ II 
Ingredients Fortified Basal 
• • B-uppleiment aupplement 
5Cfo meats oraps S50 500 
©speller soybean oil meal 916 900 
liaseed oil meal 100 
41^ oottoBseed meal 100 »-
llfo dehydrated alfalfa inaal 300 500 
32?? cond, red fish soliibles 100 — 
Fermentation solubles {B»X500)** 2 — 
Vit, Dg (4 million USP units/lb.) 1 — 
Gr. limestone 60 70 
Steamed bonemeal 30 20 
Salt 40 40 
Mneral Pre-Mix ito. S*** 7 7 
Totals 2005 2057 
Calculated Analysis 
Protein % 36.8 36.4 
Fat % 3.88 4.15 
Fiber % 6.56 6.60 
Calcium % 3*82 4.75 
Phos^orus ^ 1,57 1.71 
Vit. A, I.U./lb. 12688 20794 
Vit. Dg, USP units/lb. 1994 — 
Riboflavin, mrai/lb. 2.92 2.78 
Niacin, jngm./lb* 18,25 20.29 
Pantothenic acid, ingm./lb. 822.16 1033.34 
ii^helled oorn (Ko, 2 yellow) hand-fod, 
•(••Riboflavin supplement. 
***Ref0r to Table 19. Complsta Mineral Mix No. 3 self-fed freo-ohoice 
to each lot. 
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Table 19. Swine Ebcperiments 440 and 443» Eat Experimsnt lo, 2 
Mineral Mix No. 3 
Ingredients % Grams 
Plain salt* 25.00 
Steamed honam&l 30,00 
Ground limsstoiB 41.50 
Ferrous sulphate 1.35 612.90 
Sagnesium carbonate 1.00 454.00 
Potassium carbonate . 0.20 90,80 
Copper carbonate 0,20 90,30 S.5 lbs, 
l&nganese sulphate 0,60 332,40 
Cobalt chloride 0,10 45»40 
Zino carbonate 0.05 22."M) 
Oalculated analysis 
Calcium 24, 
Phosphorus 3,95? 
I&nganese 1950 p.p.m. 
*Plain salt used. KI stabilised and added. To stabilize KI, 
mix 92 gme, KI xvith 8 gpis. Calcium Sterate and use 22,72 gms, of 
this pro-mix to evexy 100 lbs. of mineral mix. 
**?re"mix trace minerals aboira with an equal amount of steamed 
bonemeal. Use from 5 « 7 lbs, of the final pre-mix in each ton 
of swine supplement, (Experimsnt 440) 
Table 20. Experiment 440 - Average weekly pig weights by litter treatment 
Averaae weekly litter^ veiKhts (iba.T 
Trsatmeat Deuh Litter A^ e (weeks ) 
no. no. Birth 1 2 3 4 5 6 7 8 
Lot I 48 1 3.11 5 .60 8104 10.56 12.12 15.26 18,74 22,24 25,32 
Fortified S 6 2.97 4.04 7.13 10.30 13.09 15 .10 18,94 23,39 28,86 
supplement 21 7 2.75 3.88 6.11 8.74 10.91 13.54 17,11 20,26 24,22 
35 9 3.14 6.08 9.85 15.44 17.11 21,02 26.01 31,25 37,13 
IS 10 2.8S 4.74 7.87 10,72 13.83 16.69 20.09 23.74 27,90 
Z 12 2.65 4.57 6.82 9>23 11.22 13.77 16.70 19,66 24.06 
Average 2.91 4.82 7.60 10.50 13.05 15.90 19.60 23.42 27.92 
Lot II 43 2 2,63 5,27 8.43 10.64 13.90 16.99 19,90 23.30 28.55 
Simple 16 S 2.94 4.24 6.53 8.SI 10.14 1S.47 16.6 7 20.18 25.68 1 
supplement 6 4 2.91 3.39 4.39 5,80 7.32 9,44 11,88 15.22 18.50 i 
26 5 2.55 4.05 5.56 7,44 9.92 12,06 14,38 16.73 19,96 
32 8 3.06 5,90 8.87 11.43 14.49 17.68 21,60 25,65 27,93 
4 11 2.36 4.69 6.as 9.36 12 .22 14.82 19,31 22.31 26.44 
64 13 2.59 5.15 8.37 11.50 14,12 15.51 18,14 20.78 22,36 
Average 2.76 4.67 7.00 9,25 11,73 14.28 17.45 20.60 24.20 
Sow Ifo. 5 removed from Lot I 8/8/^ 7 
115, 
Tibrtif ied Ra+ion, G^e-s-t-a+ion ^  Lactaiio 
Ba^a! R.ajlon.Qe'o+a+ion i lac.-\:a\iory 
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o 
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Table 21, Experiment 440. Fean birth weight of pigs 131,' 
gestation treatment* 
Trsatmsnt Fortified Basal 
Humber of pigs 63 81 
Mean birth weight, lbs, 2,91 2,78 
*The difference v/as tested Ijy the F-tsst and was found to be not 
significant. 
Table 22, Experiffient 440, Mean weaning (8 wks») wight of pigs 
by gestation-iaotation treatment* 
Ration 
Treatment Fortified Basal 
lumber of pigs 44 58 
Mean wsaning Tseight# lbs. 27,92 24,20 
*Th0 difference was tested by the F-test and vms found to bo not 
significant. 
Both lots of sows vreaned practically the same number of pigs. The 
sows fed the basal ration had their heaTdest death losses from the 
first to the third day whereas the sows fed the fortified ration lost 
the greatest percentage of their pigs from the fourth to fourteenth day, 
Ooraplets lactation records for each sow and litter may be found in 
the Appendix, page 226 to 238» A summary of gestation-laotation results 
of Expen.ment 440 my be found in Summary Table 23. 
Disoussion of results 
A brief inspection of the calculated analysis of the tvro experimental 
supplements (Table 18) reveals, for the most part, why no significant differ­
ences in gestation-laotation results were obtained from the feeding of 
those t^vo supplements. Although the formula for Lot I supplement, whioh 
was called "bhe "fortified supplement", contained a greater variety of 
ingredients, the calculated analysis indicates that Lot EE basal supple­
ment was equal and even superior, in some respects, to the so-called 
fortified supplement. This tos due to the 500 pounds of excellent quality 
dehydrated alfalfa meal formulated into the basal supplement. This in 
no my implies tfiat the author feels that the nutrients for whioh cal-
{Rilations were made are the only dietary essentials of swine during the 
pregnant and nursing periods. 
In the past, the kinds and amounts of ingredients have been the basis 
for formulating and evaluating swine rations. This experiment demonstrates 
that it is the kinds and amounts of nutrients found in a ration which meet, 
or ftiil to meet, the nutritive requirements of an animal. This is even 
Table 23® Experiment: 440 ~ Effecrfc of gestetion and lao-fca-tion nutribioa of sows 
on. the limbility and grovrbh. of -fcheir pigs 
Summary 
Lo-fc number 
Trea-bmeirb (Ges-ba-fcion and lao-fca-bion) Fortified supplemen-t; 
II 
Basal supplemeirt 
Gesta-bion resul-fcs; 
Gil-fa niambers 
Av. no. aexnrioes per cdnoep"bion 
A-v® -wt. per gil-b »• ini-bial, lbs. 
farrowing, lbs. 
Air. age a-fc farrowing, days 
Lsag-fch of gesta-fcion, days 
A-v. daily feed, lbs. 
Shelled oom 
Supplement 
Total 
AVm no. pigs farrowed per litter 
Birth -ssfc. - Av. per litter, lbs. 
Av. par pig, lbs. 
Condition of pigs at births 
% strong 
% medivun 
% -weak 
% dead 
% ijTEnature 
Laorfcation results s 
Kuniber of so-s?s farrowing 
A-t?-. Tst.. of sows at -weaning 
Av. gain or loss during lactation, lbs, 
48» 3^  21^  
13, 2, 5* 
leO=* 
454.50 
681.50 
563.7 
114.8 
7.82 
0.93 
8e75 
10,5 
30.20 
2.91 
84.1 
9®5 
4.8 
1.6 
0.0 
6.0 
563.00 
-118.50 
43, 16, 6, 26, 
32, 4, 64 
1.0 
446.60 
682.30 
559,9 
114.4 
7.82 
1.25 
9.07 
11.6 
31.87 
2.76 
81.5 
11.1 
7,4 
0.0 
0.0 
7.0 
560.30 
-122,00 

Av, ag0 at farrowing, days 
Lersg-bh of gestation, days 
Att, daily feed, lbs. 
Shelled corn 
Supplement 
Total 
Av. no. pigs farroy/ed per litter 
Birth -wt. - Av. per litter, lbs. 
Av. per piga lbs. 
Condition of pigs at births 
 ^stroaaK % g
% jnediiim 
% weak 
% dead 
% immature 
Lactation resultss 
Kaaber of sows farrowing 
Av. wt, of sows at weaning 
Av« gain or loss during lactation, lbs. 
Av. no. pigs weaned (per sow farrowed) 
T/eaning wt, — total per litter 
average par pig 
Av. daily feed, sow and litter, lbs. 
Shelled com 
Supplement 
Total 
Per oent of pigss 
Died 1—3 days 
Died 4—14 days 
Died 15—56 days 
Tleaned 
G^ilt Jfo. 5 bred twice but did not oonoeive. 
WC5J. eOU 
563.7 
114.3 
55S.9 
114.4 
7.82 
0,93 
8.75 
10.5 
SO. 20 
2.91 
7.82 
1.25 
9.07 
11.6 
31.87 
2.76 
84.1 
9.5 
4.8 
1.6 
0.0 
81.5 
11.1 
7.4 
0,0 
0.0 
6.0 
563.00 
-118.50 
7.3 
200.51 
27.92 
7.0 
560.30 
-122.00 
8.43 
202,40 
24.20 
8.45 
2.48 
10.93 
8.55 
2.46 
11.01 
11.30 
14.50 
1.61 
70.97 
14.8 
9.9 
2.5 
72.8 
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more true when consideration ia given to the great variation in the 
nutritive value of ingredients. 
Referring to Figure 44, it mil be noted that the pattern of pig 
mortality for fall farrowed pigs is different from that of spring 
farrmired pigs, 'ihe heaviest mortality for the spring farrowed pigs 
oame wi-ttiin the first thi'ee days folloxylng farrowing; whereas most death 
losses in fall f-arrowed pigs, in Experiment 44C, foil within the fourth 
to fourteenth day period after farrowing. Milder more favorable weather 
accompanying fall farrowing might have delayed the mortality of pigs 
farrowed vjeak. It will be remeiobered that Asdell and Willinan (s) 
reported tv/ice the mortality in spring farrowed as compared to fall 
farrowed pigs. 
Effect of Previous Treatment - Swine Ezperiraenb 443 
Method of procedure 
In vimv of the results obtained from Experiment 438, the nejtt log­
ical step seemed to be a study of the effect of previous gestation treat­
ment on gestation and lactation results. 
The work of Bohstedt (11), Vestal et al« (163), Cunha iZ'7)s Fair­
banks'and associates (45), end Kri-der et al. (96, 97) suggested the 
possibility that the residual effects of feeding during pre-gestation 
might have camouflaged the inadequacjr of the corn-soybean meal ration 
fed in Experiment 438 vAiich had been proved mtritionally insufficient 
for suooassful reproduction and lactation by several research workers 
(69, 74, 134, 29, 45, 97), but under the conditions of this experiment 
120 
the sows fed this plant protein basal ration waned 6,5 pigs per 
litter. 
Experimental design* After careful consideration, an experiiasntal 
design, ae shown in Figure 25, ms devisee to study the "oariy-over" 
or rasidual effects of previous treatment. This experimental design, 
•srfiioh is self-explanatoiy, has practical as -srell as scientific aspects. 
For example, perhaps fortification of rations during the last one-third 
of pregnancy and all of lactation (Lot IV) will give as satisfactory 
results as fortification of rations throughout both gestation and 
laijtation (Lot l)j if so, tlia former method of feeding would be more 
ooonomical. Perhaps ration fortification during gestation only will 
produce as desirable results as fortification of "both gestation and 
.lactation rations. 
This experimental design included a pre-geatation conditioning 
period of two months, during which time the gilts in each lot were fed 
the seme ration as they received during gestation. By following this 
procedure, the per cent conception should reflect tho nutritional qual­
ities of the gestation mtion. 
Selection and allotment of animals. Tvrenty«five 1S47 spring-
farrovjed Duroc-Jersey gilts irore selected to start the ocoditioning 
period for this experiment. The gilts used in this experiment mre 
used previously in a trial in which excellent rations were fed, as 
reflected in their daily gains and efficiency of feed utilization. 
These wsre second generation, complete dry lot-raised gilts. All were 
sired "by the same Duroc-Jersey boar and out of half-sister dams. All 
121. 
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gilts showed negative Srucellosis tests. 
Following a t"Mo<iaonth conditioning period and just prior to breeding, 
the gilts -wers allctted^ four gilts to each of the five lots. The same 
allolsnent method ms followed as for Bxpsriments 438 and MO in order to 
seaure as much uniformity as possible s^mong lots. Photographs of each 
lot of gilts following allotment are shown in Figures 26a to 28a 
inolusiTfl. 
Managemsnt of animals, liianagemeat -was standardized aocording to 
approved practices and \m8 carefully followd throughout this experiment. 
The gilts were kept in dirt dry lots from the beginning of the condition­
ing period until two days prior to farrowing, at -which time they were 
taken to the central farrowing house. The early farrowed litters -were 
traiusferred to individual houses with outside T/ooden platforms yihen the 
pigs were approximately two weeks of age. 
The gilts -were hand-fed t-^vice daily, morning and evening, during pre-
ges-tation and gestation. Shelled coi-n (number 2, yellow^ and either the 
basal or fortified supplement -were hand-fed in the proportion of S to 1 
to provide a 16 per csnt protein le-rol. 
The gilts TiTere vreighed two to three days prior to farrowing as they 
were placed in the central farrowing house. The gilts farrowed be-feween 
April 6 and May 8, 1948. The same management me-thoda "Bers followed at 
farrowing as reported for Experiment 438, except no pigs were sacrificed 
at farroTiing. The sowa and their litters -ware hand-fed until approx­
imately 10 days after farrowing. Thereafter they -tarere self-fed oom and 
either the basal or fortified supplement free-choice. 
Fi^jurss 26a and 26b o Esperincnt 443 •» Tdlts after 
allctesint to gesttttiori, rs-tions-j 
•Lot I lot II 
Fortified Trest;~ent — Fortified to far­
rowing, then basal 
4 Jio, gilts » 4 
304o00 •"•»>»- Axto initial weight per gilt—" SOI#75 
I ?>Joo sorvicQS per oaioeption —••• lo25 
Figurea 27a aad ?/'(!>o ExpE^riir.cat 443 ^ Gilts aftei;* 
allotment to g«5atation rations 
lot II "I IV 
Fortified until »"•— Treatment »•>-—»• Basal until last 
last 6 wks. of gesta- G wks. of gestation 
tion thsij basal ^ ^ ^ than fortified 
2.98o75 «—»•» AVo initial wsight per j-ilt —~ SOflooO 
1«2S loo seiTioffls Mr ocnoeption »— loO 
l?,5o 
Figurs 28ao Exparirasnt M3 - Gilts efter allotment 
to gestation ration 
7, 
'Xi'eatEiant Basal 
Ifoo gilts 
AVo initiaJ. -wight pez- gilt S07o25 
I^Oo sorvloas pgr conooption loO. 
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Goraplets aow and litter records vfere kept as in Experiment 438, 
^tionSo Table 24 shows the two experimental supplements mth 
their oaleulated and chemical analysis, 
A complete supply of ingredients* except com, -was set aside for 
the entire experiment. 
Care •snas exercised in the mixing, labelingj, saapling and- storing of 
the experimental supplements, 
Spaeial experimental tediniques 
Laboratory diagnosis of mortalitiea, lil pigs that died -virere 
carefully observed, TOighed, properly identified and then taken to the 
Iowa State College Veterinarj'" Diagnostic I^iboi^toiy for clinical autopsy 
and bacteriological culture's v 
Studies of sovfs' milk. Swo sows wer® milked by hand on the second, 
seventh, fourteenth, tf/enty-first and fifty-eijcth days of lactation, 
using the intravenous injection of pitocin to aid in the sTaouation of 
the mawmaiy gland. Complete routine analysis and assays for riboflavin, 
nicotinic acid and pantothenic acid isere made on the milk samples. It 
ms belie-red, as in Experinent 438, that some relationship might be found 
'i'The ejcpeller soybean oil meal ms obtained from Sisift and Company, 
Dea Moines, lovia. Wilson and Company of Cedar Rapids, Iowa, ftimished 
the SO« meatscraps, 1?«J. Small Sales Company, Inc., Kansas City, 
Missouri furnished the blended dehydrated alfalfa meal which analyzed 
18«1S^ protein and assayed 130,000 I«U, of vitamin A per pound. 
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Tabla 24. Experiment 443 - Rations^ fed during gestation 
and lactation 
Ingredients Basal supplament 
Fortified supplement 
Basal supplement 
including 
meatscraps 
4^a exp. soybean oil meal T6A7 % 14.81 % 
sofa maatscraps 
17^ dshy. alfalfa msal 
u 37.04 % 
mm S7.04 % 
Vit. A Pre-Mix® 8,16 % •« 
Vit. DgPre-Mix^ g 8.18 fo 7.41 %. 
Mineral mix No. 3 10.21 3.70 i 
Analysis Calculated Found Calculated Found 
Protein, % 36.95 41.1 34.57 34.7 
Fat, % S.15 3.89 4.67 5.31 
FiberJ % 5.38 5.23 12.26 9.84 
Caleium, % 2.72 ••• 1.94 5.23 6.15 
Phosphorus, % 0.94 0.52 2,19 2,19 
IHnv^ p.p.ni. 199.0 - 72.0 ~ 
Vit. A,, I.U ./lb. 17,136 (Carotene, none 48,152 26,989 
detected) 
Vit. Dg, U.S.P. units/lb. 816 - 741 
-
Hiboflatrin, mgm/lb. 1.35 1.50 3.89 3.86 
Hiaoin, tngm/lb. 15.71 9.99 20.56 14.98 
Pantothenic acidj mgm ./lb. 5.39 3.27 8.37 7,81 
Choline, mgm./lb. 1167. 918, • 
^Supplenents fed with shelled oom (Mo. 2 yellow) in proportion of 1-3 to 
provide approximately a 16/^ protein ration. 
analysis « 18.15^» protein and 130,000 I.U, Vit. A./lb, (Blended meal) 
^?it. A iVs-Mix - 2 lbs. Exp.S.B.O.M, and 35 gns, 12,000 I.C./gm. Vit,A. 
oil. 
4 Vit. D. Pre-Mix - 2 lbs, Exp, S.B,0,M. and 2.27 gras. 4 million U.,S,P. 
units/lb. Vit, Dg. 
^Hefer to Table 19 for mineral mix Ho. S Foraula. 
iDetweon the qualitjr of the ration fed and miLk compositioa, and a con­
sequential effect on pig mortalitjr and gro-^vth rate. 
Hemoglobin readings. With the exception of Hie period from the 
fifth to the seventh wek inclusive, blood hemoglobin readings mre taken 
on every pig -weekly from birth to -weaning. The objective in as in Experiment 
438 was to detennine if anemia ms a factor. Hemoglobin concentrations 
ivere determined under field oonditions l:^- use of the Bare Hemoglobin-
caneter. 
Plasma protein studies. Cannon (17) pointed out friat the anti­
bodies responsible for disease resis-baiicfl I'eside in the garana globulin 
portion of the blood. More recent invoetigations (133, 165) suggest an 
inter-relatioiiBhip be-bvveen certain -watsr-solubie -vitamins and the produc­
tion of antibodies. 
Through cooperation of the Ioto State Collogo Chemistry Department 
atterapts vfere made to raeasure directly -the relationship be-tween t!ie level 
of nutrition and the amount of gaintna globulin vfhich may be related to 
anomalies associated -vfith pig losses. Eleotrophoretio analysis was used 
•fco fraotionata the blood proteins in blood samples from four sows and of 
pooled blood samples from their litters, Two sows and their litters were 
selected fron each of the continuous fortified and basal ration fed groups, 
5116 blood samples -vfer® drawn on the second, seventh, fourteenth, "ty/enty-
first and fif-ty-sixth days of lactation. Prior to breeding in the fall 
a so-called normal eleotrophoretic blood picture -^gas establiehed -with 
blood samples from some of the gilts used in this experiment. 
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Results 
Tabla 25 sliwa the average birth aad Traekly pig weights by gesta-
tion-laotation treatment. Growth curves of the group mean weights of 
Trailing pigs, shown in Figure 29, do not reveal any ^vide differences 
from various treatmoats. 
No significant differences between birtti or weaning weights of pigs 
because of treatment could be found by analysis of variance as shotun 
by Tables 26 and 27, In fact, the analysis of variance indicated 
greater differences within than betiveen treatments. 
Two sows, numbers 48 and 88 in Lot I on the fortified ration, 
decreased the litter average for that lot by farrowing only four pigs 
and one pig respeotively. 
A pig mortality record is presented in Table 28. Still births, 
weakness and starvation accounted for most of the pig losses. Pig 
mortality ranged frcaa 6,25 to 27,50 per cent on the five different 
rations, yet etatistical treatment of these data by analysis of var­
iance did not shov? significant differences. Table 29, Only two out 
of thirty-five dead pigs had positive cultures for pathogenic organ-
iams. Four of the pigs that died weighed less than two pounds each 
at birth. 
Figure 20 shows an asthenic pig which manifested symptoiss similar 
to those of the B-oomplex vitamin deficient pigs described by Fairbanks 
and associates (45)« By 5 days of age, this pig had become listless. 
Table 25. Experimsn-b 443 — Average weekly tsig weigh-fce by litter treatment 
Treatment 
Gestation Lacta­ Dam Litter Average weiji^ it per pie (lbs.) 
Firet Last tion no. no. Birth (weeks ) 
10 wks, 6 v/ks. 1 2 3 4 5 6 7 8 
48 1 3.43 5.97 9.29 13.30 16.67 36.90 
19 2 2.64 4.11 5.96 7.52 8,88 22.90 
1 1 1 88 5 2,SO (Pie 5-S transf*errsd to Sov? 48 on 4/9/48) 
8 15 2.58 5.5,0 7,7S 9.11 11.78 29.89 
Average 2.81 5.19 7.76 9,98 12.44 29.90 
46 4 2.78 5.34 8.86 13.04 17.40 38 .04 
74 9 3.01 5.33 B.IS 10.71 13,93 37.34 
1 1 2 15 12 3.01 6.10 9.64 12.13 15.23 36.44 
17S 18 2.49 3.59 5.5,1 7,77 10.24 26.64 
Average 2.82 5.09 8.04 10.91 14.20 34.62 
13 11 3.31 6.18 9.47 12.00 14.45 36.41 
45 14 2.53 4.S2 S.97 9.42 12.12 31.25 
1 2 2 146 16 2.66 5.21 7.99 11.92 16.00 31.24 
52 17 2.70 4,80 7.87 11,26 15 .49 35.13 
Average 2.80 5.13 8.08 11.15 14.52 33.51 
47 6 3.42 6.45 9.62 13,26 16,75 35.61 
104 10 2.OS 4.95 7.64 10.01 11.99 26.54 
3 1 1 65 13 2.30 5.17 7.95 10.18 13.24 31,28 
29 19 2.97 6.S8 10.61 13.B3 16.91 35.55 
Averas© 2.68 5.81 8.96 11.82 14.72 52,33 
54 3 3.10 5.92 8.28 11.47 13.94 36.67 
203 5 3.20 6,49 10.16 14.50 18.36 33.57 
E 2 2 66 7 2.55 9.31 13.57 17.52 20.85 38.50 
SO-60 8 2.85 4.72 7.21 9.79 12.91 29.05 
Averag® 2.93 6.61 9.81 13.32 16.52 33 .95 
•"Fortified suppilement ration s 1 Basal supplement ration a 8 
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Table 26. ISjqserimerLt 443. Ifeari Ijirth weight of pigs 
by gestation treatment* 
Lot number 12 3 4 5 
Eation number 
First 10 wks. gestation 1 1 1 2 2 
Treatment Last 6 wks. gestation 1 1 2 1 2 
Number of pigs 21 S3 42 36 41 
Mean birth troight, lbs. 2.81 2.82 2.80 2.68 2,93 
*The differences mre tested by the F-test and -were found to be 
not significant. 
• Table 27, Experiment 443, Mean weaning (s wks.) weight of pigs 
by gestation-lactation treatment* 
Lot number 12 3 4 5 
Eation number 
First 10 ^?ks, gestation 1 1 1 2 2 
Treatment Last 6 wks* gestation 1 1 2 1 2 
Lactation 1 2 2 1 2 
lumber of pigs 18 29 30 SO 30 
Mean vjeaning weighty, lbs. 29 .90 34.62 33.51 22.33 33.95 
•Tha differences were tested by the F-test and wers found to be not 
signifioant. 
Table 28. Experimen'b 443 - Pig nior"bali"fcy record* 
Spring 1948 
Date Dam's rat:ion Pig 
Pig Date far- Dam For-bified-l -weigho 
no, died rowed no. Basal s2 at 
Gest. Lact. death 
Observations 
at farm 
lovm State College 
Diagnostic Laboratorj' 
Report** 
19 B 4/7 4/7 19 1 1 2.05 Overlaid Hemorrhages in liver and abdominal 
musoies. Confirms overlaying-. 
17 S 4/9 4/7 19 1 1 3.12 Vieak and over­
laid 
Bilateral perirenal hemorrhagic in-
filtra.tion. Hemorrhage due to crush­
ing of spinal column. 
S4X S 4/10 CO
 
46 2 2 1.80 Starved & %v®ak Wo in etomaoh. 
38 S 4A1 4/8 46 2 2 2.30 Starved & ^•Jeak Ho food in stomach. Slight amount of 
patchy pulmonaary congestion. 
31X S 4/10 4/8 46 2 3 2.33 Starved Ho food in stomach. Lungs spotted by 
ascarid larva migration. 
39 S 4/11 4/8 46 s 2 2,26 Starved Ho food in stomeoh. Congested liver. 
32 X s 4/12 4/8 46 2 2 2.20 Starved Wo food in stomach. 
31 B 4/12 4/8 46 2 2 2.30 Starved No food in stomaoh. Dark liver. 
63 B 4/12 4A§ 66 2 2 1,20 Weak Stomach i'ull of milk curd. Wo lesions 
33 B 4/14 4/8 46 2.25 Starved 
98 S 4/15 4/15 74 1 3 2.75 
121X B 4/l7 4/17 15 1 2 2.88 
Boj-n dead 
Born dead 
noted. 
Negative culture for any pathogenic 
bacteria. 
Fetal atelectosis. 
Table 28 
Dam's mision Pig 
Pig Daiie Date Dam f ortif iedsl weight 
no. died far- no. basal -2 at 
rowed (Jest. I^.ot, death. 
122X B 4/17 4/17 15 1 2 2,70 
131X S 4/19 4/19 65 2 1 2,38 
149 B 4/20 4/20 45 1-2 2 2,58 
144 B 4/20 4/20 45 1-2 2 2,64 
116 3 4/20 4/17 15 1-2 2 2.60 
155 S 4/22 4/19 65 2-1 1 3.62 
158 S 4/23 4/21 8 1 1 1.08 
147 S 4/24 4/20 45 1-2 2 2.25 
(oontinued) 
Obserrotions Io\m State College 
at farm Diagnostic Laboratory Heport** 
Overlaid 
Dead at birth 
Smothered 
Overlaid 
Injured & weak 
Overlaid 
"Vieak 
u'eak M stepped on. 
liiver hemorrhages. Considerable 
post-mortem changes noted caused 
"by external injury. 
ITo food in stomach. Cultures neg­
ative for Bruoellosis. Isolated 
streptococcus from stomaoh—prob­
ably not pathogenic. 
Ko food in stomach, ETo lesions. 
Probably overlaid, 
Evidence of general v/®akn©ss . Ro 
pathogenic bacteria isolated. 
Evidence of general weataaess. No 
pathogenic bacteria isolated. 
Diffuse hemorrhage in right costal 
region—of traumatic origin. 
Probably overlaid, 
Very stunted in growth. Food in 
stomach. Hemorrhages in left cost­
al region and in liver of traum­
atic origin. Probably overlaid, 
Kecrotic storatitis. Necrotic areas 
resembled those due to Actinomyces 
nacrophorus. 
Table 28. (oon-binued) 
Pig Date 
no. died 
Date 
Ear-
rov/ed 
Dam 
no. 
Dam's ration 
Fortifiedal 
Basal s;2 
Gest, Laot, 
Pig 
weight 
at 
death 
Ob s e nrat i ons 
at farm-
Iowa State College 
Diagnostic Laboratory Keports** 
148 S 4/26 4/^0 45 1-2 2 8,17 Deformed neok Uo poet-TOortem lesions. Ribs show sub­
clinical "beginning of rickets. A hemo­
lytic BtreptoGooous isolated from heart 
blood. Appears to have died of strep-
toooocal septioemia. 
75 B 4/26 4/14 30-60 2 2 2,90 Weak Hemorrhage due to liver injury. 
Apparently otrerlaid. 
161XB5/L 5/i 146 1-2 2 s.oo Bom doad Lungs not inflated—born dead. 
162XSS/2 5/1 146 1-2 2 2.55 Orerlaid Lssions of asphyxia—probably overlaid. 
16SXS5/2 5/1 146 1-2 2 a.S2 Weak llo lesions. Bacteriologioal cultures 
negative. 
179B 5/4 5/4 52 1-2 2 2i68 Born dead Apparently bom dead. Bacteriologioal 
examination negative. 
171X S 5/4 5/4 52 1-2 2 2.42 Smothered Weak, unthrifty. Digestive tract empty. 
Bacteriological examination negative» 
172XS 5/4 5/4 52 1-2 2 2.18 Bora dead Apparently bona dead. Bacteriologioal 
examination negative. 
208 B S/8 5/8 29 2-1 1 2.66 Eorn dead Stillborn - Extensive bacteriological 
investigation negative. 
210 S 5/8 5/8 29 2-1 1 2.12 Bom dead Stillborn - E-xtensive bacteriologioal 
investigation negative. 
Table 28» ^oonoluded) 
Pig Date 
no, died 
Date 
Far­
rowed 
Dani 
no. 
Dam'is ration 
Fortified-l 
Basal -2 
Geet, Lact. 
•weight 
at 
death 
Observations at 
farm 
lo-vm State College 
Diagnostic Laboratory Repor-bs** 
192 B 5/11 5/? 173 1 2 2,10 Weak and died Kvidence of diarrhea and enteritis, 
Bacberiologioal examination negative. 
193 S 5/11 5/7 ITS 1 2 1,98 Starved and 
injured 
Injured - internal hemorrhages. 
194 B 5/15 5/7 173 1 2 2.66 Weak (No report) 
207 S 6/26 s/s 29 2-1 1 8,62 Weak (Wo report) 
309 S 5/8 5/3 29 S-1 1 3,08 Boim dead Pulmonary atelectasis, Baoteriologioal 
examination negative. 
*Eaoh pig taken to Veteriiaary Glinio within l/2 day after death. 
••No pigs gave positive baoteriologioal cultures or showed ©videnoe of rickets unless indicated. 
Figurs 30o •^ig shorjlisg symptoias resembling E"»co:npl5S 
vitamin ci<9fioienc5^,r5 howo-rors it reooverod 
upon tho sdmlnistratlon 10 per oont 
f,l«co30 in saline solytion, thus ''ndioating 
aoute Ir/pOftlycemia 0 
138 
Table 29. Experiment 443. Ifean per cent mortality of pigs 
during nursing period (8 weeks) by gastation-
laotatioa treatment* 
Lot number 1 2- 3-4' 5 
Ration number 
First 10 vrks. gi^station 3. 1 1 ?. 2 
Treatment 6 v/ks* gestation 1 1 2 1 2 
i^i^ation 1 2 2 1 2 
lumber of pigs 22 40 37 32 33 
Mean pig mortali't^'- /5 13,64 27.50 18.92 6.25 9.09 
"•The differenoss were tested by the F-test and •v^ere found to be 
not significant, 
vjobbly, and weak, even though he had been a strong pig at birth vraighing 
3.04 pounds. His haircoat -was somewhat rough, and his skin isrinkled. 
This pig crawled off and did not nurse mtl" his litter mates, Ho^ifavar, 
this pig recoverad upon the administration of 10 per cent glucose in 
aalins solution. Tlie B-complex deficient pigs desoribed by Fairbanks 
and associates (45) failed to respond to the glucose treatment. Apparently 
this pig -was suffoilng from acute hypoglycemia, as described by Gnihara 
et_al. (49), and from dehydration. This was the only baby pig showing 
symptoms resembling B-complex ritamin deficiency. 
The influence cf the ration fed during gestation and lactation on the 
oomposition of SOT,TS* milk is indicated in 'iables 30 and 31. i^igure 31 
graphically;presents the influence of the rations on the ribofla"vin, 
pantothenie aoid and niacin content of sows' milk throughout different 
periods of laotation-. Although fortification of the baaal ration inoreaaed 
Tabla 30, Experimen-fc 443 - InfluenoG of fortified ration fed during ges-fcation and 
lactation on the composition of sows' ^ ilTc 
Period of Vitamin assay Routine ohemioal analysis 
Lot and Sow lactation Quantity (gna / m l . )  '  .  
treatment no. (days) Eiho-
flavin 
Panto­
thenic 
aoid 
Nia­
cin 
Protein 
% 
CjTud© 
fat 
Calcium 
% 
Phos­
phorus 
Solids 
% 
Moisture 
% 
8 2 2.6 1.0 3,S 6.35 7.50 .191 ,145 19,52 80,48 
19 1.9 2.4 4.8 7.61 7,20 .223 ,194 20*33 79,67 
Average 2.3 1.7 4.2 6,98 7.35 .207 ,170 19,93 80.08 
Lot I 8 7 1.5 2.6 5.5 7.44 3,80 .282 ,199 19,60 80,40 
19 1.2 2.4 5.7 5.82 5.90 .123 ,200 18,03 81,97 
Fortified 
ration Average 1 «4 2,5 5,6 6.63 4,85 ,203 ,200 18,82 81,19 
fed dur­
ing 8 14 1.0 2.3 3.6 4.63 4.10 .185 ,108 12,60 87,40 
gestation 19 1.1 1.5 4.0 6.44 7.70 .308 ,178 21.12 78,88 
and 
lactation Average 1.0 1.9 3,8 5,54 5.90 ,232 ,143 16,86 83,14 
8 21 1.1 2.6 6.2 6,55 6.00 .361 ,239 20,89 79,11 
19 1,2 2.3 4.1 8.68 9.50 ,420 .274 23,48 76,52 
Average 1.2 2,4 5.2 7.62 7.75 ,391 .257 22.19 77,82 
8 56 1.4 5.0 8.8 7.65 6.00 ,440 ,209 20.00 80,00 
19 2.2 2,2 3.9 S.39 6.00 .184 .140 16,40 83,60 
Average 1.8 3,6 6.4 6.52 6.00 .312 .175 18,20 81.80 
l«t average 1.3 2.4 5.0 6.66 6,37 W269 .189 19,20 80.80 
Table 31« Experiment 443 •» Influenoe of basal ration fed during gestation and 
laotation on the composition of sotbb' milk 
Period of Vitsunin assay 
Lot and Sovr lactation C^aantity (^msyml«) Routine oh-ernioal analysis 
treatment no. (dajrs ) Ribo­
flavin 
Panto— 
thenio 
aoid 
ITia-
oin 
Protein 
% 
Crude 
fat 
Caloium Phos-
•oliorus 
Solids 
% 
Moisture 
% 
30-60 2 1.8 2,!S 1.7 6.49 6.60 ,188 • 148 19,10 80,90 
54 1.5 2,2 3.3 6,49 7,30 .172 ,160 19,09 80.91 
Average 1*6 2 . 2  2.5 6.49 6,95 .180 ..154 19.10 80.91 
30-60 7 1,2 2,2 2,3 5.54 5,80 .191 ,135 17,74 82.26 
54 1,2 o ,0 5.8 6 .55 4,90 ,276 .170 18,67 81.33 
Lot II 
Average 1.3 2.6 4.0 6.06 5.35 .234 ,153 18.21 81,80 
Basal 
ration fed 30-60 14 0.9 2.2 5.4 6.16 4.10 .280 ,180 24.60 75.40 
during 54 0.8 1.8 6.1 6,10 4.50 .517 ,206 17,26 82,74 
gestation 
and Average 0,8 2.0 5.8 6.13 4.30 ,399 .193 20,93 79,07 
laotation 
30-60 SI 0.7 2,7 5.4 6.94 3.50 ,348 ,236 20.43 79,57 
54 Oo6 2,9 6.0 5.03 4.00 ,226 .140 14,48 85.52 
Average .6 2,8 5.7 5.99 3,75 .287 ,188 17,46 82.55 
30-60 66 1.4 3.6 3.6 9.46 7,10 ,618 .272 23.40 76.60 
54 1.3 5.5 5,8 8,17 7.10 ,420 .210 19,60 80.40 
Average 1.4 4.6 4.7 8,82 7,10 .519 .241 21,50 78.50 
lot average 1,1 2.8 4,5 6,69 5.49 ,324 .186 19,44 80 ,'56 
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I'able 32. fixpariment 443, lean riboflamn, aiootinio aoid 
and pantothenics acid content of sows milk by 
gestation-lactation treatment 
Ration number 
First 10 wks., gestation 1 2 
Treatment -^t 6 wks. gestation 1 2 
Lactation ' 1 2 
lumber of railk samples 10 10 
Riboflavin, mean mg./nl. milk* 1.52 1.14 
Niootinio aoid, luean mg./ml. milk** 5.05 4,54 
Pantothenic aoid, mean mg./nl. milk** 2.43 2.83 
•The differences due to gestation-lactation treatment eornparing 
the fortified vs. the basal ration gaire significant differences 
at the 1 per cent level when the F»test was applied, 
**!rhe difference was tested by the F»test and was found to be not 
significant. 
143. 
the quarrbitj' of both nicotinic acid and riboflavinj only the latter tob 
significantly increased (Table 32). Chemical azialysis for protein, crude 
fat, calciums phosphorus or solids failed to uncover any great differanoes 
which could be attributed to the ration fed» 
Figure 52 graphically illustrntes the average ooncentrations of hemo­
globin in the blood of the nursing pigs. Although statistical treatment 
by analysis of Tariauce (Table SS) did not sliow significant differences 
attributable to ration treatment, the pigs i'rom the dams fed the fortified 
ration averaged 1,28 grams of hemoglobin per 100 milliliters blood vi\ore 
than the average of the pigs from the othor four lots. The hemoglobin 
concentration for the pigs on all treatmentE throughout the nursing period 
followed a similar pattern as described by previous investigators (87, 
162), Hemoglobin readings for all pigs by litter may be found in the 
Appendix, pages 261 to 263 inclusive^ 
A reference ©leotrophoretic analysis picture of the blood from gilts 
approximately B months of age -was established for comparison and is 
reported in ^'able S4, 
Ifo difference in per cent ganana globulin attributable to ration 
treatment could be ascertained in either the blood of the sows or their 
litters as shosvn in ^^able 35. Figure 35 prosonts an overall scatter-
graph picture of the per cent garaaa globulin in the blood of the sows 
and their li-fcters tlaroughout the nursing stage. 
Individual sow end littar records are in the Appendix, page 229 
to 258 inclusive. 
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Table 33. Sxpariment 443 - Mean hemoglobin conoeatrationa 
of blood from pigs by gastation - lactation treatment* 
Lot numbar 1 2 3 4 5 
Ration number 
First 10 vAcs. gestation 1 1 1 2 2 
Trea-tanant Last 6 wScs. lactation 1 1 2 1 2 
lactation 1 2 2 1 2 
Number of pigs 18 SO m 30 29 
lean Hb oonc, (gms./lOO mi. blood) 10.18 8.90 8.91 8 .64 9.13 
•t'The differancea •Ksra tested by the P-tsst and vrere found to be 
not eignificai^t. 
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Table 34. Experiment 443 ~ Elsctrophoretic analysis of blood 
from individual gilts prior to breeding* 
Average per oent 
Gilt number Albumin Alpha Beta Gaurnia 
globulin alobulin globulin 
74 38.7 18.6 12.5 30.3 
29 43.6 17.2 13.2 26,0 
52 42.1 18.6 15.6 23.8 
48.4 18.5 12.1 21,0 
203 38.8 16.4 15.5 29.4 
104 45.0 19.2 10.9 24.9 
le'® 43.0 19.4 11.8 25.8 
SO-60 40.8 18.8 12.6 27.8 
234^ 46.8 14.7 14.8 23.6 
47 42.8 19.0 13.2 25.0 
48 43.7 18.8 12.7 24.8 
43.0 18.1 11.2 27,8 
19 29.3 20.1 12.6 27.6 
Total 556.0 237,4 168.5 337.8 
Average 42.8 18.3 IS.O 26.0 
^Analysis was not made on th,a blood from all the gilts started on 
Experinifiint 441. 
Hot in Bxperimsnt 443. 
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TalDle 35, Experiment 443 - Elsctrophoretio analysis of blood 
from individual sans and of pooled blood samples from 
their litters at different periods of laotation. 
(Av. gamma globulin as of plasma protein) 
Treatment 
Sow no, 
and Period of laotation 
litter 24 lira. 1 xsik* 2 wks. 3 -ffiks. 8 wks. 
Sow 8 
Sow 19 
19.8 
19.2 
23.6 
20.7 
27.0 
«• 
26.2 
18.S 
31.5 
2S.1 
Average 19.5 22.2 27.0 22.3 27.2 
Fortified 
aupplament 
Litter 
from 
Sow 8 
3&.4 17.7 14.1 12.2 10.4 
Litter 
from 
Sow 19 
50.5 16.3- 20.4 15.6 15.1 
Average S5.0 17.0 17.3 13.9 12,8 
Sow 30-60 
SoT,v 54 18..9 
23.7 
21.6 
23.4 
22.3 
25.7 
31.3 
26.5 
Baeal 
Bupplemant 
Average 
Litter 
from 
Sov; 30~60 
18.9 
43.6 
22.7 
24.8 
22.9 
15.5 
28.5 
14.0 
26.5 
14.9 
Litter 
from • 
Sow 54 
49.0 2S.7 20.1 9.3 12.6 
Average 46.3 25.3 17.9 11.7 1S,8 
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Discussion of results 
The results obtained from these studies, oonduoted under the conditions 
at the State Street Livestock Nutrition Experimental Farm, fail to show sig­
nificant differenoea attributable to the residual effects of the different 
planes of nutrition. 
Results from the plant protein basal ration fed to Lot 1 in this 
experiment confirmed the results obtained frcsn practically the same ration 
as fed to Lot TM in Experiment 438, In Experiment 443, this corn-soybean 
oil meal basal ration produced heavier and stronger pigs at birth (ninety 
per cent of vhioh mrs weaned) than the fortified ration. This fails 
to oonfim the results of Ross et al. (134)j Gunha and associates (29), 
Fairbanks and associates (45) and Krider et al. (97). The latter 
research workers reported only 10 per cent and 26 per cent of the pigs 
weaned on even more highly fortified basal rations than tiiose fed in 
Experiments 438 and 443, 
A previously cited, many research workers, including Bohstedt (ll), 
Vestal et al« (163), Krider and associates (97) and Cunha (27) have demon­
strated definite nutritional "carry-over" or residual effects from pre-
gestation and gestation treatment into lactation. ?Jhy the results in this 
exporiment, especially designed to measure residual effects fail to 
corroborate previous findings of other investigators is not easily ex­
plained in light of present tnovdedge of s-wine nutrition. 
It is true that no specific work has been reported in swine concern­
ing the length of time nutritional residual effects may be expected to 
be reflected in the results of subsequent feeding periods, IMs, no doubt, 
would depend largely upon the amount of tissue storage of the essential 
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nutrients involved and upon the amount of these nutrients found in the 
different rations fed. Therefore, it is questionable whether the tvso 
iBonthB conditioning period prior to breeding depleted the B-complex 
vitamin reserves sufficiently to prevent the expression of some pre-
gestation oarry-over in the gilts fed the corn-soybean oil meal basal 
(Lot T), The experiences of Sure (151) in attempting to depliste rats 
of riboflavin helps to justify this view. 
Further studies should he mde on the qualitati-?® and quantitative 
residual effects of feeding using larger numbers of gilts per lot than 
ms fed in Experiment 443, The author believes this to "be an essential 
prerequisite to any further studies attempted on the nutritive roquire-
laents of smne. This is especially true if definite qualitative and 
quantitative requirements are to be estabiished. 
The results of this experiment further substantiate the "disease-
level" theory as proposed after studying the results of Experiment 438, 
Yet the amount of gamma globulin, iNhioh is believed to be an index to 
disease resistance, found in either the sotw's blood or the blood of 
their litters showed no differences attrihutahle to ration treatment. 
Table 35, 
Perhaps the response to higher planes of nutrition, as provided by 
the addition of alfalfa meal and animal proteii^ reflected only in an 
increase in the antibody globulin reserves as suggested by Cannon (17) 
and not in an increase in measurable gamma globulin. The importance 
of the water-soluble vitamins to young pig survival cannot be denied 
in light of previous investigations (70, 73, 134, 135, 29, 45, 97), 
HeTsrtheless the relative diseaeo-free conditions, under vjhich these 
studies have been conducted, may liavs pemitted the less hi^iy 
fortified oorn-soybean meal basal ration (Lot V) to appear nutritionally 
adequate (133, 165). To the author, this seema to be the most reason­
able explanation of vfhy the reaults from this plant protein basal ration 
fails to substantiate findings of other inireBtigators working at older 
established experimental farms. 
The most intriguing feature of the blood plasma studies is found in 
the overall picture comparing the amount of garama globulin in the sows' 
blood with that of their litters irrespective of ration treatment. The 
eoattsrgraphs in Figure 33 show two rather consistent trends. The gaaima 
globulin ooGtent o£ the young pigi^' blood fetarbs out high after farr-ow-
ing then declines as lactation proceeds. The gaanina globulin in the 
sows' blood followed an opposite pattern. This would ap]»Er that the 
sows are transferring the gamma globulin from their blood during the 
early stages of lactation through the milk to their litters, iileotro-
phoretic analysis of sows' milk samples drawn at the same periods of 
lactation might explain this relationship. 
It is interesting to note in Table 35 -Biat there was a slight in­
crease in 1iie amount of gamma globulin in the blood of three out of the 
four litters following vaccination with antiAog cholera serum and virus. 
The litters were immanized on June 6 \vhioh was 12, 44, 7 and 1 days 
prior to weaning for the litters from sows 8, 19, 30"50 and 54, re­
spectively. This reaction would indicate that Gannon (18) is correct 
in assuming that antibodies reside in the gaimna globulin fraction of 
the blood. 
Although no significant differences attributabls to ration, treatment 
could be found in the birth or iveaning v;eights of pi&s, it is vjortlxy of 
note that the pigs from the sows fed the fortified ration during gesta­
tion and the basal ration during lactation leaned at the heaviest weights 
The question imsdiately arises, -why did not the pigs on the fortified 
ration during both gestation and lactation do better? Perhaps the in­
creased fiber content of the fortified ration, due to the addition of 
alfalfa meal, fed during lactation and consumed by the your^ pigs de­
creased their daily gains. It also is interesting to note, from Figure 
2.9, that the differencas between the groTith curves of the pigs on all 
the fortified or partially fortified gestation-lactation rations and 
the growth curve of the continuous basal ration fed pigs become mere 
narrow as vieaning time approached. The pigs from sows oontimously fed 
the basal ration grew at a faster xtite until near the end of the nursing 
period. At weaning, the piga were heaviest from the so?;3 fed the 
fortified ration during gestation then switched to the basal ration 
during lactation. It is interesting to note that the pigs from the 
gilts fed the fortified ration continuously throughout gestation and 
lactation grew most slowly and weaned at the lightest weights. 
21i.e author believes that a careful study of the growth carves of 
the pigs from the sows on the different gestation-lactation rations 
reveal two things! the inadequacy of the basal ration eventually began 
to Hiaaifest itself in slovwr pig growth, and the addition of alfalfa 
for ration fortification increased ths fiber in the ration consumed by 
the pigs, thereby reducing gains. If those grwrth curves could have 
been extended beyond weaning, perhaps the pigs on the fortified mtions 
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T/ould have out-groum those on the continuous basal ration. 
Statistical analysis failed to establish a positive relationship 
betv/een ration treatment and pig mortality. The population from triiich 
these gilts were selected for this e-speriment -was limited. This made 
it necessary to select some gilts -ctiioh had inverted nipples, which 
ordinarily would not have been done. This accounts in part for iimny 
pigs being starved. 
The quantity of riboflavin and pantothenic acid in the sows' milk, 
in this experiment, followed essentially the same pattern throughout 
lactation as reported by Bamhart (10) on the sows' milk from Exper­
iment 433. However, the pattern for the nicotinic aoid content of the 
sows' milk from Experiment 443 did not conform to that found by Barn-
hart (10) as may be noted in Figures 12 and 51. 
Analysis of variance. Table S2, shows that the riboflavin in the 
milk from sows fed the fortified ration ms significantly greater than 
that in the milk from the sows fed the basal ration. The author does 
not have a satisfactory explanation for the trends followed by panto­
thenic acid and nicotinic aoid in relation to ration treatment. 
In these studies, the author did not expect to find any positive 
relationships betvieen pig gronrbh or mortaliiy and the protein, crude fat, 
oalcium, or phosphorus content of sows' milk. This statement is made 
in view of the calculated and chemical analysis of the experimental 
rations TsJiich were fed. 
Inspection of Figure 32 shows that the blood hemoglobin concentra­
tions of the pigs from dama continuously fed the fortified ration held 
149. 
up better during the first three vffiglcs than did the hemoglobin of the 
•pigs from dams continuously fad the basal ratioa, iiovJQYsr, statistical 
treatment did not shorf significant differences due to ration treat­
ment, Table 33t 
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Figures 34e. and 34to Experiment 443 Sows and litters 
at \M0aniiigo 
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Table 36. Experiment; 443 - Effect of gestation and lactation nutrition 
of sows on the livability and groxuth of their pigs 
SumiTiary 
Lot No, 
Treatment — 
II III IV V 
Fortified, Foirbified, Fortified until Basal Basal 
gestation gestation, 6 wks. before 6 -sirtcs, before gestation. 
and basal fanrowing farrovjlng and 
laotation lactation then Basal then Poartified l^ ctaticaa 
Q-estation results; 
Grilt numbers 48,19,88,8 46,74,15, 
173 
13,45,146,52 47,104,65,29 54,203,66, 
30-60 
Av. no» services per conception 1.0 1.25 1.25 1.0 1.0 
Av. wt. per gilt — initial, lbs. 304.CO 
farrowing 413.25 
Av. age at farrowing, days 385.0 
Length of gestation, days 116.25 
301.75 
463.00 
385.25 
115.5 
398.75 
476.75 
396.00 
114.75 
308.50 
456^ 75 
4 
391,25 
115,5 
307.25 
433.25 
374.5 
113,5 
Av. daily feed, lbs, -
Shelled com 5.33 
Supplement 1,81 
Total '7.14 
Av» no, pigs farrowed per litter 5,5 
Birtli wfc.- air. per litter, lbs, 15.13 
av. per pig, lbs. 2.81 
5,39 
1,89 
7.28 
10.5 
29.5S 
2.82 
5.03 
1.74 
6.77 
10.25 
2b.55 
2.80 
4.65 
1.62 
6.27 
9.0 
23,72 
2.68 
4.49 
1.57 
5.06 
8,25 
24.41 
2.93 
Condition of pigs at births 
% strong 
% medium 
% weak 
% dead 
% immature 
63.64 
31.82 
4,55 
0.0 
O.O 
59.52 
30,95 
4,76 
4.76 
O.O 
51.22 
36.59 
2,44 
9.76 
O.O 
41.67 
36,11 
11.11 
11.11 
O.O 
69,70 
21.21 
9.09 
0.0 
O.O 
lactation results! 
Number of sa«?s farrowing 
A-w- wh. of so-ws at -weaninK 315.25 
4 
416,75 
4 
434.25 348,50 
4 
377.25 

Av. daily Teed, lbs. 
Shelled com 5,33 5.39 
SuptJlemeirb 1.81 1,89 
Total 7.14 7.28 
Ava no. pigs farrowed per litter 5.5 10.5 
Birth wt.— av. per littei", lbs. 15.13 29.5S 
av. per pig, lbs, 2.81 2,82 
Condition of pigs at birtht 
% strong 63.64 59.52 
% me divan 31.8B 30.95 
% -weak 4.55 4.76 
% dead 0,0 4.76 
% immatur® 0.0 0.0 
ctation results J 
Rumber of sows farrowing 4* 4 
Av. -wt, of SOTO at weaning 315.25 416.75 
Av. gain or loss during lactation -23.50 -46,25 
Av. no. pigs weaned 4.75 7.25 
(per sow farrowed) 
•Weaning wt. — total per litter 184.69 2S1,05 
average per pig 29,90 34.62 
Av. daily feed, sow and litter,lbs 
Shelled corn. 11.26 10.63 
Supplement 1,81 2.81 
Total 13,07 13.44 
Peed per 100 lbs. gain 
sow and litter, lbs. 368,16 427.40 
Per cent of pigs» 
Died 1—3 days 13.64 12.50 
Died 1-14 days 0.0 15c00 
Died 15—56 days 0,0 0.0 
Yi'eaned 86.36 72.50 
•Sow No, 88 farroived one pig v/hioh ^ vas transferred to 
5.03 
1.74 
6.77 
10,25 
2B.55 
2,80 
51,22 
36.59 
2,44 
9,76 
O.O 
4 
434,25 
-42.50 
7,5 
252,43 
33,51 
10.95 
3,10 
14.05 
434,37 
13.51 
5,41 
0.0  
81,08 
4.65 
1.62 
6,27 
9.0 
23.72 
2,68 
41,67 
36.11 
11.11 
11.11 
O.O 
4 
348.50 
-108.25 
7.5 
238,03 
32.33 
10,18 
2.12 
12.SO 
641.11 
3.13 
0,0 
3.13 
93.75 
4.49 
1.57 
6.06 
8,25 
24.41 
2.93 
69,70 
21.21 
9.09 
0.0 
O.O 
4 
377,25 
-56,00 
7,5 
247.86 
33.95 
9.81 
2.55 
12.38 
446.50 
3«0S 
6.06 
0.0 
90.91 
48, 4/9/48. 
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Eat Experiments 
As previously indicated, reiy little worlc has "been done in study­
ing reproduction in the rat on natural rations formulated entirely from 
concentrates of plant origin. Ihile investigating the doficiencies of 
a practical corn-soybean oil meal-alfalfa ration (5 per cent) for brood 
sows, Ross and associates (134), Cunha and oo-workers (29) and Spitzer 
and Phillips (149) conducted parallel rat studies on reproduction. 
As yet most research indicates that plant protein basal rations are 
deficient in a number of essential nutritive factors as evidenced by 
high mortality and slow growth in the young of both species. These de­
ficiencies were corrected tsfcen the basal ration tos supplemented with an 
additional 10 per cent of high quality alfalfa raeal. Further research 
indicated that the alfalfa meal supplied certain water-soluble vitamins 
essential to successful reproduction and lactation. 
Fraotiomtion of alfalfa 
A logical approach to the problem in attempting to establish whether 
or not the essential factor or factors in alfalfa meal vfere -water soluble 
seemed to lie in the fractionation of alfalfa. If a mter-soluble 
fraction prepared from alfalfa meal proved as satisfactory as alfalfa 
meal in Bupplsinenting a corn-soybean oil meal basal ration, it -ffiould 
seem reasonable to believe that the nutrient or nutrients included 
might be a iraiter-solublQ vitamizi(s). After this was accomplished} 
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further fraotionation would be neoessarjr to determine the qualitative 
and quantitatiir© nature of the water-soluble nutrients involved. 
In preparing the alfalfa extract, two and ona-half pounds of high 
quality dehydrated alfalfa meal and two gallons of tap ijater were placed 
in a vacfuum type mshing machine and agitated for 20 minutes. The 
alfalfa-mter mixture was poured into a burlap bag, !Phis in turn was 
placed in an Enterprise press and the alfalfa extract -was pressed out. 
The alfalfa extract imas then passed through a Sharplees superoentrifuge, 
thereby removing all solid particles dovci to about 4 microns in size. 
About 5475 milliliters of alfalfa extract were recovered, on the average, 
from the two gallons (7579 milliliters) of -mter and the 2.5 pounds of 
alfalfa meal originally added. The isater filtrate of alfalfa was then 
kept under refrigeration until fed. 
It ms decided that pilot work with rats should precede any con­
templated svdne work on the alfalfa extract as facilities limited the 
production of the latter. 
Pilot rat trial 
A pilot rat trial was conducted, using three cages of five mature 
female rats each, in an attempt to find the best method of feeding the 
alfalfa extract. 
All rats in the three cages were fed the plant protein basal ration. 
In Gage i the alfalfa extract was mixed into the feed at 10 per cent of 
the total and was offered free-ohoioe in addition to distilled water. 
164. 
Cage II ms fed the alfalfa extract as a drink, free-ohoice in addition 
to distilled imter. For Cage III, alfalfa esctraot was offered as the 
only drink. This pilot trial was conducted over a period of three weeks 
duriiig vihich time accurate feed, •water and alfalfa extract consumption 
records wore kept. 
'Ihe rate in Gage II not only ate a normal quantity of feed and 
gained in Ti«jight but also consutnsd quantities of alfalfa extract equiv­
alent to 10 per cent by -weight, of the feed consumed. The rats in 
both Cages I and III lost weight, because of lower feed consumption. 
The results from this pilot trial indicated that the best of the three 
ways tested was to offer the alfalfa extract fres-cfaoiee with the basal , 
ration and distilled water. 
Eat Trial Ijjumber 1 
Sinoe a satisfactory method ms found to feed the water-soluble 
extract of alfalfa, an experiment was planned to determine its supple­
mentary value tiSien fed with an all-plant protein basal ration to rats 
during gestation and lactation. 
Method of procedure. 
jEbtperimental design. It was necessary to work out comparable 
life cycles for the rat and the pig as sho^iai in Figure 45, in order to 
translate findings from laboratory experimentation with rats to similar 
investigations with swine. 
A factorial experimental design involving split litters was em­
ployed as shown in figure 46. This plan permitted a study of the overall 
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PIS 
240 Breeding age Cdays) 
Estrus period (days) 
HAT 
100 to 120 
114 Gestation 22 
Approx. 4 1/3 
(Bang© 1 -• 18) 
2.25 lbs, 
66 
56 (Av, 32 lbs.) 
Approx. 37 
Approx. 93 
Approx. 87 
225 lbs. 
(at 180 days) 
"faiiaiiltion (time hrs .7 Approx. 1 1/2 
1 - 2 )  
kvt birth "sseight 
Lactation (days) 
Weaning age (daye )^  
Days to reacsh 
75 lb. pig equiv. 
Grousing - fattening 
Pig equiy. (days) 
5.6 gms, 
21 
21 
Growing period (days) Approx. 10 
Approx, 31 
Approx, 28 
Market hog wb, equiv. Approx. 104 gms, 
(at approx. 2 months' 
Figure45 , Comparable life pycles of the pig and the rat (14). 
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Plant protein 
Eation number I II 
Treatmsnt Plant protein Plant protein 
basal basal plus 
alfalfa extract 
Cage Gag< 9 Cage Cage Cage Cage 
Breeding 1 2 3 4 5 6 
(female numbers) 
24 25 19 21 26 14 
S5B 2 31B 20 3 SOB 
(Pregnanoy) 11 23 13 4 273 12 
22 days 
29B 6 1 15 10 3SB 
Littering 
(Hursing) 
21 days 
'gfaaning 
22 9 17 
^.,1^ 
16 
J offspring 
to cage 5 
§ offspring 
to cage 2 
Approx. 10 
days 
75 lba« hog egyii?, 
(Growing) 
Approjc» 28 
days 
225 lb. mkt. 
hog squiv. 
± i JL 
Figure 46. Experimental design for Hat Experiment No, I, 
ISinter 1946-47 and spring 1947, 
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effeots of feeding the "basal ration alono compared to feeding the basal 
ration supplemented vath alfalfa extract throughout gestation and lac­
tation. The nutritional residual effects of gestation -virera measured 
by changing the rations at littering of one-third of the females on 
each treatment. By exchanging, at littering, one-half of each litter 
from dams fed the basal ration with an equal number from the alfalfa 
extract fed dams, differences due to inheritance might be ruled out and 
the influence of the gestation ration on fetal tissue storage and milk 
composition might be msasured. 
Experimental animals. Thirty young female rats of breeding 
age were selected from the stock colony of the Animal Chemistry and 
Nutrition Subsection. The females tjere allotted, as equally as possible, 
five into each of six cages. The same allotment method xms follovred for 
the rats as for the smne in order to secure as much uniformity as 
possible emong lots. Figure 46 shmvs the identification number of each 
female allotted to each treatment. 
Management of animals. Approved rat laboratory management 
methods were followed throughout the experiment. The females were given 
a tv/o-wsek preliminary conditioning period prior to breeding during 
•which time they mere fed the same ration that was fed during the ensuing 
pregnancy. At the end of the t'wo'-week preliminary feeding period, two 
aoti'ye nales were placed in each cage of five females. To secure uniform 
conception v/ithin the shortest possible period, the males were rotated 
among cages on the same treatment e-rory fourth day. The four-day period 
ttiat oaoh male was peraitted to remain with the females in each cage 
ooincidsd mth the nonnal duration of the ostrus period in the rat. 
Eaoh group of five females remained in the same cage durisig the 
conditioning and pregnancy periods, 'biv'c each fernale -vms given a separate 
cage prior to littering. At parturitions all litters viere reduced to 
six young per litter in order to equalize the number of young per litter 
starting on each lactation treatment. 
At littering, twro lots of dasis .from each treatment were continued 
on the same dietaiy treatment. The remaining lot of dams from each 
gestation treatment were changed to the othor ration at littering. One-
half of tiie young from one group of the dams continued on tlie baaal 
ration were oxchaoged at littering for one-half of -tiie young from one 
group of the dams fed the alfalfa extract. 
The young were vfeaned at three weeks of age, and they vrere continued 
on tha same treatments until eight Y^eeks of ag®, an age comparahle to 
that of a pig at six laoaths (Figure 45). 
Acciirato feed and weight records -were kept on each litter through­
out the experimont. A sample record form is presented in the Appendix, 
page 264. All experimental animals u'ere weighed weakly^ It ms nec­
essary to take entire litter weights (until the young were three weeks of 
as no satisfactory method TOS found for individual identification prior 
to that time. "Ssflien the young reached three weeks of age, their ears 
•sjere dereloped sufficiently to permit individual ear notching, as in 
swine, for identification. The origin of the young in the split litters 
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ms identifisd by clipping the tip of the tail off all young littered 
by dams fed the basal ration during gestation. 
The oages were suspended aboTO the dropping pans during the gesta­
tion periods but it me neoessary to set the oages directly on top the 
shavings in the dropping pans for, tv;o %meks after littering to prevent 
the young from chilling. 
Proper precautions -ssere taken to prevent feed and alfalfa extract 
wastage, and to prevent ooprophagy. Careful notes trere made on ob­
servations throughout the experiment. 
Rations. The same basal ration was fed to the rats as to the 
swine in Experiment 433« The basal ration formula with its calculated 
and oheuiical analysis is shoisn in Table 5. Each cage of rats had a 
Separate feed container, thereby pennitting feed records by litters. 
Tile alfalfa extract ms prepared, stored and fed as prev­
iously described, Brom bottles were used as fountain containejrs for 
the alfalfa extract to prevent the destruction of any light l&ible 
factors, 
Hesults. Figure 47 shows the growth curves of the average weekly 
•weights of young rats that remained mth their own dams following litter­
ing. The growth curves of the young rats from litters split at birth 
and interchanged between alfalfa extract and basal fed dams are shorn 
in Figure 48, 
Statistical treatment of the birth, three-week and eight<-we0k 
weights of the rats did not reveal significant differences attributable 
to ration treatment, Tables 37, 38 and 39« 
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i \ o  
• Bas<jl,<^e"5fcrfion, 4- Lac-fotion 
Basal,G,e«=,+o+ion. AlfaIfa El/fracf, Loc+a-lioo 
Alfalfa E:>cfracl,<^esta+ion,Ba'3<3l, Lac^aiion 
Alfalfa Extracf,Gte<sfati"on,£ Ijaof-a+ioo 
W E / V M l W G i  2 . - 2 5  L B . .  
, , WoG, ELqUiV' 
AOtEl , (WEEhls) 
RA.T TCIA^LX. A.VE:f2A-G,El WE.E.VCLV WE-IC^HTS 
OF" Vo(JNJ<2, RA.T'^ Bv G^ei-sTArrioDa ^ l_Ac-~rA.T\OKi 
T ?e E Arr M El hiT. 
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ISO 
1 3 0  
I'^S 
BdSal ,i:^e"=,+a+\oO i Uao^-a-^ion 
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Uacr-hcji-io o 
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Litters were split at birth and 
interchanged Detwoen alfalfa 
extract fed and hand fed dams. 
/ 
/ 
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Table 37. Sat Trial I, Mean birth weight of rats by 
pregnancy treataiant* 
Treatment Basal Basal plus 
alfalfa extract 
Kumber of rats littered 105 97 
Mean birth weighty grams 5.71 5.47 
*The differences were tested by the F-test and were found 
to be not significant. 
Table 38. Sat Trial I, Mean weight of rats at 3 weeks of age 
by pregnancy-lactation treatment* 
Litters kept with oisa dams Split litters 
interclian^ed** 
Pregnancsy B B m •AB B B IE AE 
Treatment 
Lactation B kf. AE B 1? AE AE B 
Number of young rats 21 20 12 11 5 3 3 6 
Mean iseight per rat, grams 33.9 33.3 34.9 35.6 28,7 34.0 28.7 26.C 
*The differences were tested by the F-test s.nd wre found to be not 
•, significant. 
**Litters were split at birth and interchanged between alfalfa estraot 
and basal fed dams. 
- basal ration; iiS s Basal including Alfalfa Extract ^ktion. 
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2abl© 39. Eat Trial I, Mean iveight of rats at 8 weeks of ajje 
Tjy pregnaacsy-lactation treatment* 
Litters kept with own dams Split litters 
interoha33ged** 
Pregnancy B B M AS B B AE AE 
Treatment**'!' 
Lactation B AS AE B B AE AE B 
lumber of young rats Id- 13 11 11 5 3 3 6 
Mean v/eight per rat 
(grams) 106.52 102. JS 107.40 99.18 110.42 161,33 111,33 93. i  
*The differences -srera tested ty the F-tast and were found to be not 
significant, 
•i'^Litters wers split at birth and interchanged between alfalfa extract 
and basal fed dams, 
***6 - Basal ration. iE - Basal including alfalfa extract ration. 
Table 40 presents a sunBnaiT- of some of the more pertinent data from 
this experiment. Careful study of these data fails to reveal any large 
beneficial effects from the alfalfa extract when added to the plant 
protein basal ration. lo improvement ms obtained in percentage conception, 
number young born per litter, birth iseight, growth rate or percentage 
weaned isSien the plant protein basal TOS supplsaented with alfalfa extract. 
Analysis of variance showed as ranch inortallt:\r of young rats within 
as between treatments. 
One observation might be worth consideration, that is, increased 
mortality was experienced in the young rats that were transferred to 
foster mothers Bhen the litters were split and interchanged between 
treatments. 
Table 41 shows a weekly summarj'" of feed consumption per litter from 
birth to eight weeks of age. 
/'74. 
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Table 40. Peat Trial Ko. I. Suiiiniary 
BirthSHHf Av. Total Average weekly weight of young rats 
Treatment A v ,  n o ,  . born weight nwaber (^eeks 
per litter per young 1 2 3 4 5 6 
Gest.i<- Lact.-«^ young started (wean) 
Alive Dead (grams) 
B B 7.40 
0
 
CM 
•
 5.SO 29 13.63 25.04 33.93 38.38 50.43 64.93 
( 5 )  
B AE 6.20 .60 5 . 9 4  26 U.85 13.46 33.31 40.35 49.63 71.69 
( 5 )  
AS B 7.25 .25 5.84 17 11.25 23.79 35.63 43.49 54.38 66.48 
( 4 )  
AE AE 7.75 . 5 0  4.81 22 11.95 24.64 34.94 44.84 59.90 74.02 
(4) 
1/2B 12 . 10.50 18.00 28.67 36.59 52.92 68.25 
(4) 
B 
1/2AE 
7 . 7 5  .50 5.3s 
11 11.33 23.00 34.00 43.67 66.00 92.00 1 
(4) 
1/2B 11 10.84 19.84 26,00 30.50 39.50 50.67 
( 4 )  
AE 
1/2AE 
8.25 . 2 5  5.75 
12 9.00 20.00 28.67 34.00 41.67 61.33 
( 4 )  
e 
females started on gestation treatment: Basal - I5 
Basal incl. Alfalfa extract - 15 
*^0. litters and half-litters on each treatment starting lactations B = Bisal Ration 
AE = Basal Ration i 
Basal Treatment one rat lost litter at birth, no record of young (eaten) 
on Alfalfa Bx^>ract Treatment one did not conceive and two lost litters at birth, no r 
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ible 40. Rat Trial So. I. Suriiniary 
•erage weekly weight of young rats (grams) Weaned Final 
Weeks Total Av. $ (225# Hog Equiv.) 
2 3, 4 5 6 7 8 no. per weaned iv. no, % 
(wean) 225// rats litter per reach-
'.5,.04 33.93 38.38 50.43 64.93 88.28 106.52 21 4.20 72.41 2.80 48.28 
-3.46 33.31 40.35 49.63 71.69 87.41 102.78 20 4.00 71.43 2.60 46.43 
:3.79 35.63 43.49 54.38 66.48 83.75 99.18 12 3.00 70,59 2.75 64,71 
14.64 34.94 44.84 59.90 74.02 95.77 107.40 11 2.75 50.00 2.75 50.00 
.^00 28.67 36.59 52.92 68.25 87.34 110.42 5 1.25 41.67 1.25 41.67 
:3.00 34.00 43.67 66.00 92.00 123.00 161.33 3 0.75 27.27 0.75 27.27 
•9.84 26.00 30.50 39.50 50.67 69.50 93.34 6 1.50 54.55 1.50 54.55 
10.00 28.6? 34.00 41.67 61.33 85.00 111.33 3 0.75 25.00 0.75 25.00 
• 15 
jicl. Alfalfa extract - 1$ 
'ting lactation; B = Basal Ration 
AE = Basal Ration incl. Alfalfa extract 
I record of young (eaten) 
,nd two lost litters at birth, no records 

Table 41. Rat Trial TIo. I, Sunmary feed oonsuraption laotation paricsd 
Treatmen-fc „ 5Io, Average weekly feed consumed by treatment (grains) 
Gest, Laot. females 1 2 3 
wean 
4 5 6 7 8 
225 lb. hoe 
Total 
equiv. 
B B 5 total SOS 831 770 498 864 896 1078 965 5705 
(4)  Av. 125.8 207.8 192,5 124.5 216.0 224.0 359, 3 521,7 1901.7 
B AE 5 total 420 802 943 550 884 707 767 863 4872 
(4)  Avi 105.0 200,5 2S5.8 137.5 221.0 235.7 255. 7 287.7 1624.0 
AE B 4 total 447 614 724 438 829 841 829 977 5699 
(4)  Av. 111»8 153,3 181.0 109.5 207.2 210,2 207. 2 344.2 1424,8 
AS , AE® 4 total 305 385 465 366 374 564 689 630 3778 
(3)  Av« 152.5 192 o5 232.S 183.0 187,0 282,0 344. 5 315,0 1889.0 
B B 4 total 188 286 368 421 424 754 787 869 4097 
(half litter (2)  Av. 94.0 1145.0 184.0 210.5 212,0 377.0 393. 5 434,5 2048.5 
from AE) 
AE AE 4 total 226 184 196 114 116 400 454 512 2084 
(half litter (1) Av. 113.0 184.0 196.0 114.0 116.0 400.0 454, 0 512.0 2084.0 
from B) 
a Basal rations A.M. s Basal inoluding 10% alfalfa meal rationi AE s Basal including 
alfalfa sxtrsot ration, 
O^xsB half of tk© litters fjrom alfalfa extract were split with basal littei^  at littering, 
•Z 
Alfalfa extract offered free choice, with the average consumption 15 ml. per rat per day. 
4 The number of females finishing the lactation perxod is shovm in brackets. 
Discussion of results. The addition of the alfalfa extract failed 
to imprOTO the perfonnance of the plant protein basal ration when eval­
uated on the basis of lixrability and growth of the young mta. Two 
logical explanations might bg worth consideratioiit First, perhaps the 
method of preparing the alfalfa extract failed to remOTO enough of the 
water soluble factor(s) from the alfalfa. Second, the females selected 
for this experiment had been fed stock colony rations containing large 
amounts of dried milk :aad alfalfa meal, both of v;hich are excellent 
natural carriers of the B-oomplex Tritamins. Perhaps the female rats 
went into the gestation period Tsith considerable nutritional reserires 
that later prevented the expression of differences due to ration treat­
ment. As previously pointed out, bure (151; ms unable to produce 
riboflavin deficiencies in young rats until five months after littering, 
#ien the mothers of these rats had been fed a pregnancy ration contain­
ing 10 per cent milk by products tViat served as a good source of the 
B-oomplex vitamins. 
In view of the results obtained from this study, it is evident 
that the design of the experiment should include lots of rats fed alfalfa 
meal supplementary to the plant protein basal ration to permit a direct 
comparison with the alfalfa extract supplemented basal ration. Vitamin 
assays of the alfalfa meal and of liie alfalfa extract mde therefrom 
might serve as a guide in deteimining the quantity of alfalfa extract 
necessary to feed in order to be equivalent in nutrients to that found 
in the quantifr^r of alfalfa meal added tC the basal ration. 
if the ruts to be used in similar future invsstigatiojas were fed 
rations containing considerable quantities of the Tuater-soluble Titamins 
a longer depletion period is necessary than was used in Rat Trial I, 
Bat Trial Kumber II 
In rat trial number the addition of alfalfa extract to the 
plant protein basal ration failed to improve either the li-sability or 
the grwrth of young rats nursing dams fed only the basal ration. It -was 
believed that inoomplete extraction of the '.Tater-solubla vitamins from 
the alfalfa meal, or pra-gestation "carry-over" of these factors might 
have niasked any real differences in the rations fed, Iliese t-A'o possibil­
ities were considered in planning rat trial II, 
Method of procedure. 
gxperimeatal deaifin. A factorial experimental design, Figure 
49, similar to that used for rat trial i, ms employed for rat trial II. 
This experiment \ifa8 designed to compare the supplementery effects of 
alfalfa meal mth alfalfa extract (made from similar meal) Tihen added 
to a plant protein basal ration and fed during the gestation and the 
lactation periods, i'oi attempt ^¥as made to measure fetal storage by 
exchaagiag, at littering, one-half of each litter from dams fed the 
basal ration with an equal nujcber from either the alfalfa meal fed dams 
or the alfalfa ssctract fed dams. This technique ruled out the possibil­
ity of differences in inheritance due to bias and permitted the measure­
ment of livability and growth responses that might be attrioutable 
either to mtrisnt storage in fetal tissues or to differences in milk 
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Plant protein tasal 
ration 
Stage Yellw com 79.30 
Soybean oilraoal 18.20 
Mineral mix #S 2.50 
Vit. I^9-F Irr. 
yeast) gms. 2.27 
Vit. A oil 
(12000 unlt/Kni) 34.3 
Plant protein 
basal ration 
plus 
Alfalik 
exfcraot 
Plant protein 
basal ration inol.  ICfi  
dehy. alfalfa meal 
lollow corn 
Soybean oiLneal 
Dehy. alfa. meal 
Mineral mix No. 3 
Vit. A oil 
Vit. D2(9-F Irr. 
yeast) gma, 
72.50 
15.50 
10.00 
2v00 
2.27 
Breeding 
(Ge8ta~ 
tion) 
36 females 24 females 24 females 
± 
Littering 
(Lacta­
tion) 
12 12 12 
Basal Basal. Basal. 
Split Split 
litter litter 
with with 
alfao alfa. 
extract meal 
Yifeaning -
(Grow­
ing) 
225 lb. 
hog equlVi 
12 12 
Basal Basal 
with with 
alfa« alfa. 
esrtract extract 
Split • 
litter, 
with 
Basal 
12 
Basal 
inol, 
alfa. 
meal 
iiplit 
litter 
with 
Basal 
12 
Basal 
inol. 
alfa. 
meal 
±. 
Figure 49 . Experimental design for Kat Experiment Ho, II, 
SujaiQsr and fall 1947. 
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oomposition. 
Experimental animals. Ninety-five young female rats of 
breeding age were selectad from the stock oolony of the toiraal Chemistry 
and ?5utrition Subseotion.^ 
She femles wers earmarked for identification. They were 
weighed ^TOOkiy during a six-week depletion period prior to allotment in 
order to segregate those that gained or lost -weight excessively. At the 
end of the six-nveek depletion period, eighty-four females were allottedj 
as equally as possible, to fourteen oages of six rats each. Figure 49 
shows the identifioation number of each female allotted to each of the 
thre© gestation treatments, 
Management of animals. The females were given a six-wesks 
depletion period prior to breeding during \iirhich time they ware fed a 
mixture eonsisting of one-half plant protein basal ration and one-half 
dextrinized starch. At the end of the six-weeks depletion period, the 
females were fed their respective experimental gestation rations for tiso 
"weel® prior to breeding in order to allow them to become aoeustcmed to 
their gestation rations. 
Following the faed-adjustment period^ one active, weli-dsveloped 
male was placed in each cage with six females. To secure maximum uniform 
conception mthin the shortest possible period, the inales were rotated 
among the cages on the same treatment eveiy fourth day. The males Tijere 
left in the cages for only two weeks in order to limit the littering 
period thus facilitating the dividing and exchanging of split litters 
at birth. 
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liffiasdiately prior to littering, each female -was placed in a 
long individual cago. Similar manageaient methods at littering mre 
follcuved as for rat trial I, Ail litters were reduced to six young 
per litter at parb«ri.tion« 
The treatment during lactation may he more easily undei'stood 
by referring to Figure 49. 
The young rats vrare weaned at three -weeks of age and i,v©re con­
tinued on the same treatments until eight weelce of age. Weekly weights 
•were taken -on all experimental animals by litter treatment. The origin 
of the young in splii; litters tms identified by clipping the tips of the 
tails off all young littered by dams fed the basal ration during gestation. 
Approved rat laboratory management methods trars followed carefully 
throughout the experiment. 
RationiS. The fonmilas of experimental rations are shoivn in 
Figure 49. Both the plant protein basal ration and the plant protein 
basal ration including 10 per cent high-quality alfalfa maal contained 
16 per cent protein, by calculation. These rations are essentially the 
same as those fad by Spitzer and Phillips (l49), 
A sufficient quantity of all ingredients -Bras obtained to last 
throughout the entire experiment. Three different brands of sxpellsr 
soybean oil meal^ were blended to help insure a more uniform, typical 
2 
sample. The alfalfa meal was of exosllent quality; it contained 18«81 
^From Swift & Company, A»E, Staley Company and Spsncer-Kellogg 
Companyo 
^From Ames Eoliable Company. 
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per cent protein and 150,000 Intsmational Hnits of TTitamin A equiir-
alent per pound. The alfalfa meal was stored in an air-tight container 
0 1 
and kept in a cooler at 35 F, Xhe vitamin ^ oil used contained 
12,000 International Units of vitamin A per gram. Trie formula for 
mineral mixture No. 3 is prasanted in Table 19. 
2 
The alfalfa meal and the alfalfa extract -wars assayed , and the 
folloriving values were reported! 
Pantothenic 
Mboflavin acid ^^iaoia 
Alfalfa meal (miorograms 
per gram) 13.3 33.0 62.0 
Alfalfa extract (miorograms 
per milliliter) 1.4 5.0 7.5 
This permitted an estimation of the efficiency of the method used for 
extraction. She alfalfa extract vjas prepared, stored and fed as prev­
iously described. 
Each cage of rats had a separate feed container, thereby per­
mitting feed records for each litter. 
itosults. -Figure 50 graphically portrays the avarage weakly litter 
weights of the young rats ifaich ramained with their OTm dams following 
littering. The grovAh ourvBS of the young rats from litters split at 
birth and iatwi'dwingetf. between alfalfa extract or ?.lfalfa meal fed dams 
and basal fed dams are shown in Figure 51. 
^From Gorton-Pew Fisheries, Inc., Ltd. 
2. By liiram Walker and Sons, Inc. 
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Bo-sal-^S^e-o-HatlOo i Uud-Va+ioo 
Alfalfa Meal-6,e«5,t. ^ Lcac-f. y 
Alfalfa Ex+racf-Ci^-^f-:^ LacV. /  
\'ZO 
\oo 
t SO 
3 A 5 
A.G,Ei, CWE:E.\<S) 
o 
Ft<3,. 50, RAO" T^avAvUU. AVE-R/^E. 'we.E.vcL_-< 
v/e.ig;,ht«=. or voumg^ rat^ bv c^e.-statiom -
l-ac-TATVOSA ttse-at me-sit. 
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Ba^l Qestation-, '/2Ba^i Lacidfioo 
Basal Ges+cj+ioO,'/?. Alfalfa Meol Lac+dVion 
Bcr-a I G,e's.+aVion, V2. Basa I LacVat ion 
Ba<s.cil c^G-afation.V'ZAlfalfci Ex.i, LacVo+iori 
-X—X-Alfalfa MeoliC^estai-ior), y^-Alfa-M. Lacia+ioo 
Alfalfa Mecii GiS'siaf ion,'/iBasal LdcVa-Vion 
-.—.—Alfalfa Extract G^+afToo,'/iAlfa.E'<t- Uacta+ibo 
Extract(^e>station,'/zBasa! Lactatior 
Litters were split at birth and 
interchanged between alfalfa 
meal-fed or alfalfa extraot-
fed and basal-fed dams. 
_L 
2  3 - 4 -  5  ^ 2 .  T  
Ac3,E. , ( WEE-KS-) 
lO 
F|<=|. 51. RA.T Tr\a^uE. AVERAGE, vveehclv WEiGiHT's 
or "Young, e5Arr«s Bv c,estact\om -
TREAOTMeMT, 
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Statistical treatment of the birth, three-week and eight-week weights 
of the rats did not reveal significant differences attributable to 
ration treatment. Tables 42, 43 and 44. 
A summary of the gestation-lactation results for this experiment 
is presented in Table 45. Careful observation of these data fails to 
show ary trends in results which might be attributed to ration treatment, 
lo improvement vfas obtained in percentage conception, number of young bom 
per litter, growth rate in young or percentage uveaaed when either alfalfa 
meal or alfalfa ©jdiract supplemented the plant protein basal ration. As 
in rat trial I, the mortality of young rats ma as high within as between 
treatments. 
Lactation feed records are presented in I'able 46. 
Table 42, Rat Trial II. Mean birth weight of rats by 
pregnancy treatment* 
Treatment Basal Basal incl, 10?o Basal incl. 
alfalfa meal alfalfa extract 
Manber of rats littered 155 85 98 
Ifean birth weight (grams) 7.06 7.31 7.06 
*3'he differences were treated by the F~t9st and -were found to be 
not significant. 
185. 
Table 43. Rat Trial IT, Jfean weif^ht of rats at 3 vraelcs of 
age by pregnancy-lactation treatmant=t' 
Humber Mean ^Teight 
Treatmentf"* young per rat 
Pregnanoy Lactation rats grazna 
B B 39 37.59 
Litters kept with 
oviKi dams m M 20 44.15 
m AE 38 36.88 
B 24 34.89 
Litters v/ere split 20 34.62 
at birth and inter-
changed*'®'* 
B 18 31.22 5s 20 32.09 
i-AH 21 34.43 M h 21 37.50 
21 33.00 
18 31.22 
•The differences wera tested by the F-test and were found to b® 
not significant. 
**B s Basal ration; AM # Baaal including 10,^ alfalfa meal ration; 
/lE s Basal including alfalfa extract ration. 
**'i'Th0 dams on oaoh pregnanoy treatment kept ^ of their ovm offspring. 
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Table 44. Kat Trial II» Ifean weight of rats at B xveeTcs of 
age by pregnancy-lactation treatment*^ 
Traatmenfi"* 
Pregnancy Lactation 
ilumber 
young 
rats 
Mean weight 
per rat 
grains 
Litters kept 
with daras 
B B 
M .m 
S6 
17 
123.84 
132.S2 
AG AE 38 108.01 
te 24 
13 
101.64 
87.70 
Litters were split 
at birth and 
interchanged *** 
B ? 
^ §AE 
m ^ 
17 
19 
13 
20 
98.72 
111.05 
85.27 
117.69 
21 
16 
97.90 
94,06 
*Th0 differences were tested by the F-tsst and were found to be 
not significant. 
**3 B Basal rationj M a Basal including IC?^ alfalfa meal ratioaj 
.Ai; z Basal including alfalfa extract ration. 
***!rhe dams on each pregnancy treaiaient kept of their own offspring. 
!  S I .  
187. 
Table 45. Hat. Trial II. Summary 
Birth^ «* Av. Total Average weekly vieight of young rats ( 
Treatment Av. no. born weight number 'Weeks 
per litter per young 1 2 3 4 5 6 
Gest. Lact.*^ <- young started (y^ ean) 
Alive Dead (greras) 
B B 5.75 .13 6.93 39 14.59 25.76 37.59 46.72 69.16 84.77 ' 
(8) 
AM AM 6.8 • 7.43 26 15.83 29.45 44.15 63.36 81.08 100.11 1 
(5) 
AS AE 6.71 0 7.28 40 16.20 26.40 36.88 47.07 56.44 72.04 
(7) 
1/2B 27 13.94 24.20 34.89 41.48 63.20 71.91 
(8) 
B 6.78 0 7.04 
i/zm 21 13.62 24.56 34.62 43.76 51.11 62.64 
(7) 
1/2 B 18 13.0 22.17 31.22 40.64 51.44 67.28 
(6) 
B 5.88 0 7.20 
1/2AE 24 14.44 22,04 32.09 43.90 59.43 71.45 
(8) 
l/2Ai«l 21 14.52 24.24 34.43 41.43 49.39 58.55 
(7) 
AM 5.44 0 7.20 
1/2 B 21 14.23 25.69 37.50 44.88 62.56 85.15 1 
(8) 
1/2AE 24 13.92 23.83 33.00 43.57 56.14 67.05 
(8) 
AE 6.38 . 0 6.85 
1/2 B 18 12.56 22.56 31.22 40.31 52.00 64.72 
(6) 
feinales started on eaeh gestaticn treatment: Basal - 36 
Basal incl, 10^  alfalfa Meal - 24 
Basal incl. Alfalfa Extract - 24 
•s^ o. litters and half-litters on each treatment starting lactation: B - Basal Ration 
AM = Basal incl. Al 
AE = Basal incl. Al 
% conception; Basal -73i.33^ No. females littering but r 
Basal incl. Alfalfa Meal - 62.501 (eaten at birth); Basal - k 
Basal incl. Alfalfa Extract - 70.8^  Basal inc 
Basal inc 

/87. 
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Table 45. Rat Trial II. Sumniary 
rage vieeklj"- vieight of young rats (grams) Weaned Final 
Weeks Total Av. % (225# Hog Equiv,) 
2 3 4 5 6 7  8 no. per weaned A T . no. % 
(wean) 225# rats litter per reacli-
HOK Eauiv. litter ina 
5.76 37.59 46.72 69.16 ocx
 
•
 
-
0
 
97.77 123.84 39 4.88 100 4.50 92.31 
9.45 44.15 . 63.36 81.08 100.11 120.29 132.62 20 4.00 76.92 3.40 65.38 
6.40 36.88 47.07 56.44 72.04 95.00 108.01 38 5.43 95.00 5.43 95.00 
4.20 34.B9 41.48 63.20 71.91 90.05 101.64 24 3.00 88.89 3.00 88.89 
4.56 34.62 43.76 51.11 62.64 79.19 87.70 20 2.86 95.24 2.17 61.90 
2.17 31.22 40.64 51.44 67.28 90.22 99.72 18 3.00 100 2.83 94.44 
2.04 32.09 43.90 59.43 71.45 98.24 111.05 20 2.50 83.35 2.38 79.17 
4.24 34.43 41.43 49.39 58.55 76.95 85.27 21 3.00 100 2.17 76.19 
5.69 37.50 44.88 62.56 85.15 103.17 117.69 21 2.63 100 2.50 95.24 
3.83 33.00 43.57 56.14 67.05 87.38 97.90 21 2.63 87.50 2.63 87.50 
2.56 31.22 40.31 52.00 64.72 84.72 94.06 18 3.00 100 2.67 88.89 
sal - 36 
sal iricl. 10^ alfalfa Meal - 24 
sal incl. Alfalfa Extract - 24 
bing lactation: B = Basal Ration. 
M ~ Basal incl. Alfalfa meal 
AS = Basal incl. Alfalfa extract 
No. females littering but no record of young 
(eaten at birth): Basal - 4 
Basal incl. Alfalfa meal - 1 
Basal incl. Alfalfa extract ~ 2 

Xable 46, Rat Trial Ho» II - Summary feed consumption - lactation period 
Average -weekly feed consumed by treatment (Graiae) 
Treatment Sio. 1 2 3® 5 6 6 7 8 Total 
Gestation Lactation. females 
/ 
Vfeaning 2255^ hog 
equiv,. 
Basal Basal V 8 Total 
; Av. 
873.0 
109.1 
1368.0 
171.0 
2024,0 
252.0 
1399,0 
174.9 
24S9.0 
311.1 
2502.0 
ol2 «8 
3157.0 
394.6 
2753.0 
344.1 
16565.0 
2070.6 
Alfalfa 
meal 
Alfalfa 5^Total 
meal Av. 
510.0 
102.0 
1050.0 
206 .0 
1332 ,0 
266.4 
807.0 
161.4 
1160.0 
290.0 
1417.0 
354.2; 
1367,0 
341,8 
1439,0 
359.8 
8442.0 
2220.5 
Alfalfa .Alfalfa 7 Total 
extract extract Av. 
949.0 
135.6 
1401,0 
200.1 
1687.0 
241.0 
1434.0 
204.9 
1849,0 
264.1 
2337.0 
333.9 
2739,0 
391,3 
3145,0 
449,3 
15541,0 
2220.1 
Basal ^ basal 8 Total 
litter from Av, 
alfalfa meal) 
1071.0 
1S3.9 
1750.0 
218.8 
2016 .0 
252 .0 
1459.0 
1«2.4 
2378.0 
297,2 
2395.0 
299.4 
3332.0 
416,5 
3421,0 
427,6 
17822,0 
2227,8 
Basal •J- basal 6 Total 
(•g litter from Av, 
alfalfa extract) 
636.0 
106.0 
1128.0 
188.0 
1435,0 
239.2 
1054.0 
175.7 
1539.0 
256.5 
1962.0 
327.0 
2427,0 
404,5 
2130,0 
355.0 
12311,0 
2051«8 
Alfalfa 
meal 
i alfalfa meal 7Total 
litter frcTO Av, 
basal) 
885.0 
126.4 
1452.0 
207,4 
2147.0 
306 .7 
1519.0 
217.0 
1968.0 
381,1 
1986,0 
28S.7 
2296,0 
S28,0 
1765,0 
252.1 
14018,0 
2002,6 
Alfalfa 4- alfalfa 0Xt.®8^Total 
(•g- litter from Av. 
basal) 
30S.0 
112.9 
1446.0 
100.8 
1816.0 
227.0 
1348,0 
192.6 
2200.0 
314.3 
2633.0 
376.1 
2813,0 
401.9 
2767.0 
395.3 
15493,0 
2213,3 
n Basal rations AM = Basal incl. 10% alfalfa meal ration; iJE - basal iuoluding alfalfa extract 
ration. 
Qno half of the litters from alfalfa meal and alfalfa extract were split -with basal litters at 
littering. 
°This includes feed of dam with litter up to weaning Cs -iweeks) 
One female removed 4th week as litter died, 
®Alfalfa extract was fed to equal 10% of feed oonsumption^the equivalent of -whioh ranged from 15 to 
17 ml. per rat per day. 
03a6 female removed at end of 3rd week as litter died. 
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Discussion of results* The parfonianoe of the plant protein basal 
ration was not improTed by the addition of either alfslfa meal or alfalfa 
extract when evaluated on the basis of limbility and growth of the 
young rats. 
The only abnonnality noticed throughout the experiment -vrais alopecia 
as shovm in Figure 52» This ms first sxhibitec! by young rats fed the 
alfalfa meal ration at about 40 days of age. 
At first, it appeared to be a symmetrical dermatitis of nutritional 
origin. This early appraisal •mas discarded as the condition eventually 
spread tliroughout the entire colony. No external parasites could be 
found which would cause such a condition. 
It is not clear why the results of these studies fail to agree 
with those of previous investigations (l34» 29, 149) who fad similar 
natural rations to rats during gestation and lactation. However, the 
depletion method used, prior to starting on this experiment, in no way 
precludes the possibility that the female rats might have gone into the 
gestation period with sufficient nutritional reserves to mask differ­
ences in ration treatment. 
190. 
Figure 52. Rat alopecia 
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SUIMAHT 
Ths nutritional adequacy of a plant protein 'basal ration, composed 
of yellor; com, soybean oil meal, minerals and vitamins A and D, ims 
inTOstigatsd in a series of three s-nlne and two rat experiments con­
ducted ooneurrently. The studies mth swine were conducted under conr 
timous diylot conditions and thosse with r&ts under standard laboratoiy 
conditions. 
The gestation-laotation performance from feeding the basal ration, 
as reflected in the liability and grov/th rste of young pigs or rats, 
ms not improvad significantly by the addition of 10 per cent high-
cnaality dehydrated alfalfa meal as a amrce of watsr-solublo -vitamins. 
Ths addition of animal protein (taiilcage or meats craps) to the basal 
ration (uiith or without alfalfa meal) fed to sows during gestation and/or 
lactation failed to increase pig li-rability and grovrbh significantly. 
Feeding supplemental alfalfa extract with the basal ration to 
female rats during pregnancy and/or lactation improved neither the 
livability nor growth rate of the young. 
Statistical analysis of data on the blood hemoglobin concentration 
of nursing pigs failed to reveal any significant differences that might 
be attributed to the ration fedddurxng gestation or lactation. 
Likevase the chemical analysis of the carcasses of individual pigs 
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from sows fed different gestation rations did not show any consistent 
differenoee. 
The nicotinic acid, pantothenic aoid and riboflavin content of 
sows milk tsas influenced by the ration fed during either gestation or 
lactation. The riboflavin content of sows' milk -was increased signif­
icantly by supplementing the ration with alfalfa meal as a source of 
this vitamin. No definite relationship, however, could be established 
betiveen the vitamin content of the sows' jnilk end the livability or 
grovrth of their pigs. 
Determination of the gairoia globulin content of the blood from sows 
and their litter®, by eleotrophoretic analysis, did not reveal definite 
differences attributable to treatment. 
The higher degree of young pig and rat livability and growth rate 
obtained by feeding the plant protein basal ration to dams during the 
gestation and lactation stages does not corroborate the results of 
previous investigations. It suggested that the different responses 
may be attributed to differences in the degree of contamination in 
feedlots, to differences in residual stores from pre-experimental nutri­
tion, or to the variability in the nutritive content of natural feed 
ingredients used in the basal ration. 
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COIJCLUSIOI© 
Under the conditions of the gestation-lactation experiments 
reported hereinj tha following ocaiclusions seem justifiablej 
1. The addition of animal protein and/or dehydrated alfalfa 
raeal to a plant protein ration (fortified with minerals 
and vi'bamins A and D) did not significantly improve either 
tho liifability or groivth rate of nursing pigs. Although 
animal protein supplemantation njas not made to the basal 
ration fed the rats, responses frcm other rations tjere in 
accord with the results obtained with s^dne, 
2. The results of ohemical analysis of pig carcasses, hemo" 
globia determinations of blood from pigs, and electrophoretic 
analysis of blood plasma proteins from the sows and their 
litters fed the experimental rations revealed no definite 
relationship between rations and either pig mortality or 
grovrth rate, 
3. Riboflavin ooncehtratiom i n  sows' milk ms significantly 
increased by ration supplementation. 
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APPEHDK 
Lactation. Becord 
Title -Effact of Gest§.tic5n and 
Lactation Nutrition of Sovis on 
the Llvabllity and Groisth of 
their Pigs 
Sow W6._ 
Litter Wo,. 
36 
16 
Project_ 
_252_ _Exper iinent__42S_ 
Date farrowed A/9/A7 
Pig 
Ifo. Sex 
Condition 
at birth. 
Strong 
Mediina 
Weak .Dead 
Spring 194-7 
Wt, 
at 
birth 
Weight (lbs.) 
1 
4/16 
2 
4/23 
Age (-weeks) 
3 
A/30 
k 
5/7 
5 
5/14 
6 
5/21 
7 8 
5/28 6/4 
Condition 
at 
weaning 
(e.G.M.PO 
151 B 
152 B 
153 B 
154 B 
155 
156 
157 
S 
S 
s 
158 B 
S 
S 
S 
S 
s 
s 
s 
s 
Total 
Average 
3.40 
3.60 
2.82 
2,6a. 
2.66. 
2.55 
2,48 
2,72 
22.91 
2,863 
4.68 
3.6/^ 
3.78 
3.52 
4.08 
4.18 
3.92 
7.20 9.50 
5„90 8.04 
6.00 7.55 
5.30 6.55 
6.70 8,35 
6.50 8.56 
6.55 8,58 
(SacrSJ'iced) 
27.80 
3.971 
44.15 57.13 
6,307 8.161 
10,86 
10,12 
8.40 
7,90 
8,80 
10,58 
r9,8o 
66,46 
9,494 
13,20 
13,75 
10.50 
10.75 
lloOO 
14.20 
12.40 
a4-,74 
17.94 
12,90 
13.66 
13.60 
17.08 
15.08 
18,90 
22,80 
16.15 
17.10 
16,10 
21,40 
17.34 
23.64 
28,40 
20,60 
21,05 
20,52 
26.00 
20,76 
CM f-* 
o 
85.80 105.00 
12.257 15.00 
129.79 160,97 
18.541 22,99^ 
(Becord date of any pig losses behind pig nijiriber 
Information 
Sow; 
Breed 
Date of Service. - 1st JQ 
Date due to farrow A 
'4h 2nd 12/14/46-
UJO-
Gestatlon_ Ration fed 
V/t. of Sow at farrowing A62 lbs. 
Wt. of Sow at we£ 
Milking ability of aow_ 
Xactat ion-
Condition at farrowlng_ 
at weaning 
J1 3 
Rating 
(E.G.M.P. 
Nocfarrowed 
Alive 
Dead 
Wo.weaned 
Date 
Castrated_4/lV^4Z. 
Vaccinated 4/2q/47 
Title - Effect of Gestation and 
Lactation Nutritloii of Sows on 
the Livabilxty and Growth of 
their Pigs 
ILactation Record 
Project. 959 
Spring 1947 
_Exper iment. 438 
Sow No 64 ; 
Litter' Wo 15 
Date farrowed 4/8/47 
Pig 
No. Sex 
—F" 
142 B 
-143 B 
144 B 
1^1-5 B 
146 S 
34.7 
148 
14.9 
150 
I4IX B 
142X S 
Condition 
at birth 
Strong 
Medium, 
Weak .Dead 
S 
W 
s 
s 
s 
s 
s 
s 
M 
wt. -
at 
"birth 
2,63 
2.23 
1.88 
1.62 
1,60. 
2.56. 
2.24 
2.13 
2.15 
2.02 
2.40 
1.98 
25.44 
2,12 
1 
4/15 
2 
4/22 
Weight (lbs.) 
Age (weeks) 
/3 
4/29 5/6 
5712 8.50 11,90 15,90 
(Died 4/12/47, wt. 3.01) 
3,48 6.60 8,50 12.65 
2.50 5.30 6.95 9.70 
(Died 4/10/47, \it. 1.36) 
5.08 8.60 12.30 15.90 
(Died 4/IV47s vrt, 2.46) 
4.67 7,60 10.55 13.60 
3.52 6.67 9.00 12.00 
(Died 4/12/47, wt. 2.50) 
(Sacrificed) 
(Died 4/10/47, wt. 1.66) 
24.37 43.27 59.20 79.75 100.56 122.49 143 
4.061 7.211 9.866 13.292 16.76 20.415 23 
(Record date of any pig losses behind pig nvmiber 
Informat ion 
,5 
5/13 
6 
5/20 5/27 
8 
6/2 
21,00 26.40 31.00 38.20 
16.26 
12,50 
19.70 
15.25 
23.42 
18.00 
29.30 
23.10 
20,40 24.00 28.30 35.00 
15.60 
14.80 
19.56 
17.58 
22.58 
20.36 
29.40 
25.50 
Condition 
at 
weaning 
(E.GoM.Po) 
Total 
Average 
.66 180.50 
.943 30.08; 
Sow; 
Breed 
Date of Service. 
Date due to farrow 
D. J 
1st 12/13/46 
Figs; 
4/4/47 
2nd 
Ration fed - Gestation Lactation ^ 
V/t. of Sow at farrowing 472 lbs. Condition at farrowing_ 
Wt. of Sow at weaning 433 lbs. Condition at weaning 
Milking ability of sow ! 
_£L 
£ 
Rating 
(E„G.M.P = 
No cfarrowed 
Alive 
Dead 
No.weaned 
Date 
12_ 
Castrated, 4/04/^^7 
Vaccinated L/ifj/in 
Title - Effect of G^ta-^on and LactatioB 
Hutrition oT Sows eaa the LivabULity and 
Qrosfith of their Pige 
ProJect_ 
LactatIon Becord 
33L 
Pig 
K g .  Sex 
Condition 
at birth 
Strong 
Medium 
Weak.Dead 
SprlHg 1947 
_Exper Imsnt 438 
Sow Wo .33 ; 
Litter Wo 3^ 
Date farrowed 4/7/47 
Wt. : 
at 
birth 
Weight (lbs.) 
' Age (weeks) 
8 
Condition 
at 
weaning 
(E.G.M.P.) 
131 B 
'332 B 
133 S 
134 B 
135 B 
136 S 
S 
D 
B 
2.60 
'fotal 
Averags i 
2.52 
2,56 
2»26 
14.92 
2.4B6 
(Died 4/9/4?» wt-. 2.41) 
(Med 4/3/47S 2.28) 
(Died 4/9/47, ist, 2.31) 
(Sacrifice «• (ire-if blood l^om heart &£ter death) 
(Died 4/7/47, wt, 2,56} 
(Died 4/7/47, V7t, 2.36) 
(Becord date of any pig losses behind pig number 
Information 
Sow: 
Breed 
Date of Service - 1st 
Date due to farrow 
B, J. 
7JW17 
46 2nd 
Bation fed - Gestation 4 Lactation ^ 
Wt. of Sow at farrowing47B lbs. Condition at farrowing_ 
Wt. of Sow at weaning. Condition at weaning 
Milking ability of sow 
Good 
Eating 
(E„G.M.P„) 
Wo ofarrowed 
Alive 3_ 
Dead 3_ 
No .weaned ^ 
Date 
Castrated !!. 
Vaccinated ** 
Lacbatlon Be cord-
Title - Effect of Gestation and 
Lactation Nutrition of Sows on 
the Livability and Growth of 
their Pigs 
Sow Ko. 
Litter Wo 13 
Pro J e ct 959 _Exper iment. 4-38 
Date farrowed 4-/7/A7 
Pig 
No. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Spring 194.7 
Wt. • 
at 
birth 
Weight (lbs.) 
Age (-weeks) ~ 
1 
4/14-
2 
4/21 
, 3 
4/28 5/5 
/ 5 
5/12 
6 
5/19 5/2? 
8 
6/2 
Condition 
at 
weaning 
(E.G.MoPo) 
121 B 
.122 B 
123 B 
124. 
125 
126 
127 
128 
129 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
130 m 
Total 
Average 
2,80 3.15 
2.70 2.97 
2.38 2.80 
2.74- 3.80 
2.62 3.84 
2.30 3,36 
2.22 3.24. 
2.00 2.30 
1.96 2.72 
2.50 (Sacrificed) 
24.22 2S.lg 4-0.40 51.26 60.49 75.39 92.73 116,47 14-9.45 
2.422 3.131 5.05 6.408 7.561 9.423 11.591 14.55S 18.6S2 
(Eecord date of any pig losses behind pig number 
4.48 5.40 6.30 7.50 9.23 12.10 14.10 
3.80 4.54 5,12 6.00 7.32 9./^4 11.20 
(Died 4/16/47 5 wt. 2.72) 
5.90 7.54 8.40 10.45 12-, 88 16,34 19.40 
7.0S 9.30 10.98 13.48 16, $o: 20.60 24.30 
5.84 7.80 9vl4 11,60 13.94 17.42 21.15 
5.30 6,68 8.05 10.66 13.66 16.94 19.90 
3.40 4.15 5.50 7.20 8.60 10.63 13.20 
4.60 5.85 7.00 8.50 10.30 13.00 26,20 
M 
Information 
Sow; 
D. Breed 
Date of Service. - Ist 12/:).3/Z.6 2nd 
Date due to farrow I,./J,/HI 
£i£s.° 
Ration fed - Gestation. 
V7t. of Sow at f arrowing4.73 lbs. 
Wt. of Sow at weam'ng /y.O Ibi^. 
MilLking ability of sow_ 
-iactation- M-
_Condltlon at farrowing_ 
at weaning 
JL 
Eating 
(EoG.M.Po) 
Wo cfarrowed 
Alive in 
Dead O 
No.weaned 
Date 
_S_ 
Castrated_4y/L4/42-
Vacclnated4/2^4.7 
Tj-ble — Effect of Gestation ans 
Lactation Huti'-ition of SOTJS on 
the Livabllity and GroTrfch of 
their Pigs 
Lactation Becord 
16 
Pro.iect _Experiinent_ 
Sow Wo. 
Litter Wo 
Date farrowed 4-/3/4-7 
11 
Pig 
Ho. Sex 
Condition 
at birth 
Strong 
Medium 
Weak,Dead 
Spring 19^7 
Wt. : 
at 
birth 
Weight (lbs.) 
Age (weeks) 
1 
4/10 
2 
4/17 
8 
4/24 5/1 5/8 5/15 5/22 5/29 
11.40 14.05 17.30 22.30 25.80 29.30 
8.00 9.44 11,86 14.80 16.90 20,10 
^5;io 6.00 6.70 8.90 10.80 12.50 
10,78 13.34 15.74 19.60 22.20 26.50 
6.38 8.U 9.58 12.2^,. lii..45 16.40 
7,90 10.14 12.50 15.68 18.80 22,12 
wt. 2,38) 
3.15 3.84 5.10 6 ,23 7.30 8.25 
•wt. 2.79) 
Condition 
at 
weaning 
(E.G.MoPo) 
101 B 
,102 B 
103 B 
104 S 
105 S 
106 S 
107 S 
108 S 
109 B 
110 B 
S 
S 
S 
S 
S 
S 
M 
W 
S 
s 
Total 
Average 
3.12 
2.90 
2.30 
2»88 
2,62 
2.50 
2,32 
1.72 
2,36 
2 •" -• "'H 
Lhi 
5.20 
3.30 
2.30. 
4.98 
3.IS 
3.52 
8.60 
5.74 
3.80 
8.60 
4.65 
5.40 
(Died 4/4/47, 
2.40 - 3.34 
(Died 4/3/47, 
(Sacrificed) 
if> 
25.88 
3.697 
40.13 52.71 64.95 78„78 99.80 116.25 135.17 
5.732 7.53 9.278 11.254 14.257 16.607 19.31 
(Eecord date of siny pig losses behind pig number 
Information 
Sow; 
Breed 
Date of Service. 
Date due to farrow 
Eation fed - Gestation 
D. J. 
1st 12/9/46 2nd 
Figs; 
3/31//; 7 
-4- -iactation- -4-
V7T. of Sow at farrowing Condition at farrowlng_ 
Wt. of Sow at weaning n Condition at weaning 
Milking ability of sow ! 
J2_ 
_GL. Eating (EoG.M.Po) 
No„farrowed 
Alive 
Dead 
No.weaned 
Date 
10 
naatrated //l/'.//,7 
Vac c Inat ed A/^>/^7 
Lactation Becord 
Title —Effect of Gestation and 
Lactation Nutrition of SOTJS on 
the Livability and Grovfth of 
their Pigs 
Sow W6._ 
Litter Wo 10 
Pro.iect QfiQ 
Pig 
No. Sex 
Condition 
at birth 
Strong 
Medium, 
Weak.Dead 
Spring; 194-7 
_Experiinent_ 
Date farrowed 3/31/A7 
Wt. : 
at 
birth 
1 
W 
2 
Vl4 
Weight (lbs.) 
Age (weeks)~ 
3 
4-/21 
h 
4/28 
5 
5/5 
6 
5/12 
7 8 
5/19 5/26 
Condition 
at 
weaning 
(E,,GOM=PO) 
91 B 
.92 B 
93 B 
94 S 
95 S 
96 s 
97 s 
98 s 
99 s 
1000 B 
S 
S 
W 
s 
s 
s 
s 
s 
M 
s 
Total 
Averaae: 
2.96 
2.24 
1.93 
2.92 
2.51 
2.52 
2.30 
2.38 
2.17 
2.52 
24.75 
2.475 
(Died 4/4/47, 
2,65 3.66 
(Died 4/3/47^, 
3,68 5.40 
2.98 4.1S 
(Died 4/3/47, 
3,02 A,36 
3.02 3.40 
2.98 4.76 
(3acri±"ioed) 
vrt. 2.96) 
5.13 6.28 
vrt. 1.79) 
7.50 9.70 
5.80 7.20 
•s?t, 2.34) 
6.64 8.35 
(Died 4/16/47, 
6.90 8,80 
7,90 9.50 11.02 13.64 
12.15 
9.10 
15.65 
11.10 
10.75 12.SO 
wt. 3.48) 
11.70 14.70 
18.92 22.40 
13.38 17.56 
15.00 16.65 
17,65 20.44 
ro 
cn 
18.33 25.76 31.97 40.33 
3.055 4.293 6.394 8.066 
51.60 
10.32 
63.75 
12.75 
75.97 90.69 
15.194 18.13$ 
(Becord date of any pig losses behind pig n\imber 
Information 
Sow; 
Breed 
Date of Service 
Date due to farrow 
Ration fed 
D. J. 
18-t 12/6/4.6 
PiplB t 
3/28/47 
2nd 
Gestation 
-iactation-
Wt. of Sow at farrowing /,.Q8 Iha. Condition at farrowing_ 
Wt. of Sow at weaning 5?/, . Condition at weaning 
Milking ability of sow ! 
_G_ Rating 
(EoG.M.P,) 
Ko.farrowed 
Alive 10 
Dead 0 
No. weaned 5_ 
Date 
Castrated—7, 
Lacfca-fclon Becord 
Title - Effect of Gestation and 
Lactation Nutrition of Sows on 
the Livability and Growth of 
their Pigs Pro j e ct 959 Experiment 43^ 
Sow Wo ^3 
Litter Wo 9 ^  
Date fa.-rrnwet^ 3/28/47 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Spring 1947 
Wt. . 
at 
birth 
Weight (lbs.) 
Age (weeks)~ 
1 2 3 if- 5 6 
4/4 4/11 4/18 4/25 5/2 5/9 
3,84 5.40 7.32 9.40 11.12 14.10 
4.34 6.90 9.60 12.70 15.00 18.04 
4.38 6.76 9.20 11.90 14.90 16.SO 
4.06 6.28 Si30 10.35 11.80 1^1-. 74 
3.94 6.02 11,50 13.00 15.70 
5.10 8.20 11.34 .'00 18.55 14.61 
4.68 7.36 10.00 12.94 16.05 18.56 
3.97 6.12 8,60 11.30 12.90 16.22 
3.12 4.68 6.50 8.90 9.96 12.58 
7 8 
5/16 5/23 
Condition 
at 
weaning 
(E.G.MoP,) 
81 B S 
82 B s 
83 B s 
84 B s 
85 B s 
86 S s 
87 S s 
88 S s 
89 S M 
90 B s 
Total 
AveragA 
2.S5 
2.64. 
2.67 
2.60 
2.52 
3,36 
2.86 
2.59 
2.06 
2.58 
26.73 
2.673 
(Sacrificed) 
37.43 57.72 79.30 103.99 
4.159 6.413 8.811 11.554 
(Becord date of any pig losses behind pig number 
17.92 20.44 
21.70 25.70 
20.65 23.14 
18.70 21.40 
20.10 23.60 
(Died 5/13/47, 
2^.00 26.40 
19.60 22.44 
16.15 18.40 
123.28 141.35 157.82 181.52 
13.697 15.705 19.727 22.69 
vrfc. 13.60) 
Information 
Sow; 
'Breed D. J . 
Date of Service - 1st 12/2/46 2nd -
Date due to farrow 3/24/47 |" 
Ration fed - Gestation 1 -J^actatlon 2 
V/t. of Sow at farrowing 473 lbs. Condition at farrowing_ 
Wt. of Sow at weaning. 
Milking ability of sow_ 
G 
»04 lbs. Condition at weaning. 
JL 
Rating 
(EoG.M.PO 
Ko.farrowed 
Alive 
Dead 
Wo.weaned 
Date 
-10-
Castrated 4/14/4.7— 
Vaccinated 
Lactation Becord 
Title — Effect of Gestation and 
Lactation Nutrition of Sows on 
the Livability and Groivth of 
their Pigs 
Sow Kb 
Litter Wo._ 
_26_ 
_a_ 
Pro j e ct__Q5SL _Exper iinent__42S_ 
Date farrowed3/2!^/42_ 
Pig 
Wo. Sex 
71 B 
72 B 
73 B 
74 S 
75 S 
76 S 
77 S 
78 B 
79 S 
Condition 
at "bii^h 
Strong 
Medium 
Weak .Dead 
S 
S 
M,: 
S 
s 
s 
s 
s 
w 
Total 
Average 
S-pring 19A7 
Wt, : 
at 
birth 
Weight (lbs.) 
Age (weeks)~ 
12 3 k 5 6 78 
A/3 4./IO 4/17 4./24. 5/l 5/8 5/l5 5/22 
2.84 
2.22 
2.13 
3.G8 . 
2,78 
2.72 
2.10 
Z.A-O 
l.Sl 
22,08 
2.453 
3.9s 
3.48 
3.94 
4.08 
3.90 
4.3-4 
5.64 
5.13 
6.56 
5.50 
5.56 
6.18 
(Died 3/28/47, 
(Sacrificed) 
(Died 3/27/47, 
7.76 
.7-,25 
^9.50 
7.40 
8.06 
S„.60 
wt, 2, 
9.70 
9.80 
13.OG. 
9.50 
10.30 
11.60 
06) 
Yjt. l.Sl) 
23.52 34.57 48.57 63,90 
3.92 5.761 8.095 10.65 
11.80 
12.50 
15.90 
12.10 
13.10 
U.25 
79.65 
13.275 
13.04 
13.80 
18.20 
13.40 
15.50 
15.80 
16.10 
16.00 
22.00 
16.20 
19.50 
19.30 
18.50 
17.08 
25.70 
18,64 
22.34 
21.88 
89.74 109.10 124,14 
14.956 18,183 20,69 
(Becord date of any pig losses behind pig niimber 
Condition 
at 
weaning 
(E.GoM.Po) 
CO 
Infoimation 
Sow; 
D - J -Breed 
Date of Service, - 1st, 
Date due to farrow 3/?.'^//..7 
Pigs; 
2nd 
Batlon fed - Gestation_ 
-iactatioru 
Wt. of Sow at farrowing A37 lbs. Condition at farrowing_ 
Wt. of Sow at weaning Iba. Condition at weaning 
Milking ability of sow ^ 
_G_ 
G 
JL 
Rating 
(E^G.M.PJ 
Wo.farrowed 
Alive a 
Dead x_ 
Wo .weaned £_ 
Date 
Castrated 
Vaccinated y,./2Q/47 
Lactation Becord 
Title — Effect of Gestation and 
Lactation Nutrition of Sows on 
the Livability and Groirfch of 
their Pigs Pro j e ct 959 Experiment 
Spring 1947 
Sow Ko 3^ 
Litter Ko 
Date farrowed. 3/^6/47 
Pig 
Wo. Sex 
61 B 
62 B 
63 S 
64 S 
65 S 
66 S 
67 B 
Condition 
at birth 
Strong 
Medium 
Weak.Dead 
S 
S 
S 
S 
M 
Vif 
s 
Total 
Average 
Wt. • 
at 
birth 
1 
4/2 
2 
4/9 
Weight (lbs.) 
' Age (weeks) 
3 
4/16 
4 
4/23 
5 
4/30 
6 7 8 
5/1 5/14 5/21 
2.90 
2,62 
2.57 
2.58 
2.13 
1.7S 
2.50 
17.0S 
2.44 
5.81 
4.67 
3,.50 
5.16 
4.50 
o 
10.10 
7.80 
5,54 
9.05 
8.24 
5,92 
(Sacrificed) 
3.36 
27.00 
4.50 
4-6.65 
7.775 
1^^.50 
11.08 
7.56 
13.46 
12.20 
9.10 
67.90 
11.32 
18.75 
13.00 
9.45 
17.12 
14.35 
11.10 
83.77 
13.961 
21.84 
15.90 
10.80 
20.00 
16.90 
13.10 
24.24 
19.74 
12.30 
24.90 
20.42 
15.82 
29.50 
23.10 
14.95 
30.50 
25,20 
19.80 
32.70 
25.60 
16.40 
34.60 
27.40 
21.80 
98.54 117.42 
I6w?^3 19.57 
143.05 158.50 
23.841 26.414 
(Record date of any pig losses behind pig number 
Condition 
at 
weaning 
CO 
I-" 
CO 
Information 
Sow; 
Breed 
Date of Service, 
Date due to farrow 
D« J . 
1st 12/2/4^ 
3/2V47 
2nd. 
-iactation-Ration fed - Gestation 3 
Wt. of Sow at farrowing 437 lbs. Condition at farrowing_ 
Wt. of Sow at weaning 346 Ibs^ Condition at weaning, 
M13Jclng ability of sow 3 
Bating 
,(E„G.M.PO 
Woofarrowed 
Alive 7 
Dead Q_ 
Wo.weaned_ 
Date 
Castrated_4/l4/45L 
Vaccinated 
_6_ 
Lactation Eecord 
Title — Effect of Gestation and 
Lactation Nutrition of SOTSS on 
the LiTj-ability and Gi'ovjth of 
their Pigs Project_ 
Pis 
Ko. Sex 
51 B S 
'52 S S 
53 S S 
54 S S 
55 S S 
56 S S 
57 S M 
58 B S 
Condition 
at "birtli 
Strong 
Medium 
Weak .Dead 
Total 
Spring 1947 
_Exper iinent_ t ^  rj. 
Sow Wo 22z 
Litter Wo 6 
Date farrowed 3/24-/47 
Wt. • 
at 
birth 
1 
3/31 
2 
4/6 
Weight (lbs.) 
' Age (weeks) 
3 
4/13 
h 
4./20 
5 
4/27 
6 
5/4 
7 8 
5/rL 5/18 
2,88 
3,12 
2,60 
2.70 
2,60 
2.18 
2.04 
2.84 
20.96 
2.62 
4,22 7.22 
4.52 7.86 
3,67 5,50 
3.70 5.60 
4.00 
3.58 
3.28 
(Dacrificed) 
10.80 
11.20 
7.88 
C$,54. 
(Died 4/2/47, 
6.45 9.80 
4.48 8.10 
13.20 16.24 
.13.75 17,22 
10.00 13.28 
10.35 13.12 
•wt. 4«40) 
12.70 16.20 
10.60 14.00 
97 37.11 56.32 70.60 90.06 
3.S52 6.185 9.386 11.766 15.01 
19.54 
18.54 
16.40 
15,66 
16.70 
17.12 
103.96 
17.326 
23.50 
23.00 
20,00 
19.25 
20.50 
20.60 
26.00 
25.70 
22.70 
21,90 
23,95 
23o70 
126.85 143.95 
21.141 23.9S 
(Eecord date of any pig losses behind pig number 
Condition 
at 
weaning 
(E.G.M.P.) 
eo t-* <io 
Iiifonaa'tioii 
So>r: 
Breed ^ * 
Date of Service. - Ist 11/30/-46 2nd 
El£Sj 
Gestation_ 
•3/??//, 7 Date due to farrow_ 
Bation fed 
V/t. of Sow at farrowing4^7 lbs. 
-XactatioEL-
Wt. of Sow at weaning _4j(15—lhSu. 
Milking ability of sow_ 
.Condition at farrowing_ 
.Condition at weaning 
.M 11 
M 
E 
Bating 
(E.G.M.P.) 
No.farrowed 
Alive 
Dead 
No.weaned 
Date 
Gaatratei^. 4/l^i/47 
Vaccinated 4/29/47 
Lactation Becord 
Title — Effect of Gestation and 
lactation Hutrition of Sows on 
The Livability and Grov/th of 
Their Pigs Pro j e ct 959 _E:!!3)eriment_ 58 
Sow No . ^  
Litter Wo ^ , 
Date farro-wed__^Arz£^iL. 
Spring 1947 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak.Deeid 
¥t. • 
at 
birth 
1 2 
3/31 4-/6 
Weight (iba.) 
' Age (veeks) 
3 
4/3^ 
4 
4/20 
5 
4/27 
6 
5/4 
8 
5/18 
Condition 
at 
weaning 
(E.G.M.PO 
40. B 
42 B 
43 S 
44 
45 
46 
47 
IS 
49 
S 
S 
s 
s 
s 
s 
50 B 
4XK B 
S 
S 
S 
S 
S 
S 
s 
s 
w 
s 
s 
Total 
Average 
2.70 
2.72 
2.as 
2.95 
2.62 
2.67 
2.42 
2.35 
1.36 
2.34 
3.40 
2S 
2.5S5 
3.70 5.32 8.22 10.40 13.20 16.08 
4.12 6.$S 10.02 13.00 
(Bied 3/24/47, vrfc. 2.60) 
(Died 3/24/47, \vt» 2.86) 
16.46 19.65 
19.10 21.94 
24.20 29.50 
3.75 6.12 9.38 
4.02 6«58 9.60 
3.82 5..9S 9.00 
4.08 6.66 10.10 
(Died 3/24/47, wt, 1, 
(Sacrificed) 
4.65 6.80 10.26 
12.00 
12.60 
11.35 
13.00 
26) 
15.75 
17.00 
14.55 
16,70 
IS. 60 
19.20 
17.50 
20.20 
21,36 
22.90 
20.80 
23. oS 
23.60 
26.40 
2/^.00 
28 .SO 
13,00 16,70 20.90 25.00 29.30 
28.1/'4. 44.04 66.58 85.35 110.36 132.13 157,24 183.54 
4.02 6.291 9.511 12.192 15.765 18.875 22.462 26.22 
(Record date of any pig losses behind pig niamber 
Information 
Sow; 
D. J. Breed 
Date of Service - Ist 11/29/46 End 
./47 3/21
-Lactation-
Date due to farrow_ 
Ration fed - Gestation. 
Wt. of Sow at farrowing 560 lbs. Condition at farrowing_ 
Wt. of Sow at weaning_ 
Milking ability of sow_ 
Wo.farrowed 
Alive 11 
Dead 0 
498 lbs. Condition at weaning. 
a 
E 
Eating 
(E.G.M.P.) 
No.weaned. 
Date 
Oaatrated 4/14/47 
Vaccinated 4/29/47 
Lac'fca'bioD. Eecord 
Tl-fcle — Effect of Gestation and 
Lactation Nutrition of Sows on 
the Livability and Grotsth of 
their Pigs Project. 959 _Exper linent_ A38 
Sow Wo 
Litter Wo 4 
Date farrowed 3/24/4-7 
Pig 
No. Sex 
31 B S 
32 B S 
33 B S 
34 S S 
35 S S 
36 S S 
37 S S 
38 S w 
39 B S 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Total 
Avemee 
Spring 194-7 
wt. • 
at 
birth 
Weight (lbs.) 
Age (weeks) 
1 
3/30 
2 
4-/6 
3 
4./13 
k 
4./20 
,5 
4-/27 5/4 
7 8 
5/11 5/18 
2,56 
2.50 
2e50 
2.54 
2-43 • 
2,33 
2.26 
1.71 
2.28 
21,11 
2,345 
3.98 6.07 8.80 
2,98 4,59 6.65 
(Died 3/26/47, vrt. 2. 
4.48 7.22 10.60 
3.88 6,S6 
3,09 4.15 
3,62 6,16 
(Died 3/24-/47, 
(Sacrific^) 
6.44 
5.78 
8.90 
wt. 1.53) 
11,4-0 
8.60 
06) 
13,50 
10.80 
7.10 
11.30 
cZ.03 
3,671 
35.05 4-7.17 62,70 
5.84-1 7,861 10.45 
12.20 
10.15 
17.90 
14.76 
8.90 
14-,30 
7S.21 
13,035 
20.20 
12.90 
20,65 
17.60 
10,85 
17,14-
23.00 
16,10 
25,20 
20,90 
13,14 
21,30 
24,80 
19.00 
28,80 
23.40 
15,15 
24,04 
99.34 119.64 135.19 
16,556 19.94 22.533 
(Record date of any pig losses behind pig nviiniber 
Condition 
at 
weaning 
(E.G.M.P.) 
Information 
Sow: 
Breed D- 3. 
Date of Service. -- Ist 
Date due to farrow '^ /2.0/l-.'7 
11/28/AM 2nd 
Ration fed - Gestation 1 
Wt. of Sow at farrowing A73 lbs. 
Wt. of Sow at 
Milking ability of sow_ 
-Lactation-
.Condition at farrowlng_ 
at wesmlng JL 
JL 
Eating 
(E.G.M.PJ 
No.farrowed 
Alive 
Dead 
No .weaned. 
Date 
JQ_ 
Castrated_4/l4yi^42-
Vacclnated A/?.Q//,.7 
Tl-fcle - E'ffect of Gestation and 
Lactation Hutrition of Sofis on 
the Id-vability and Growth of 
their Pigs 
Lactation Becord 
Project, _Exper linent_ 438 
Sow Wo 
Litter Efo 
Date farrowed. 
Spring 1947 
Pig 
ETo. Sex 
111 B 
112 B 
-113 B 
lli^ B 
115 B 
116 B 
117 B 
118 B 
119 B 
120 B 
111^ 
112XS 
113XB 
Condition 
at birth 
Strong 
Meditna 
Weak .Dead 
S 
S 
M 
M 
W 
S 
Total 
Averagi 
Wt. : 
at 
birth 
3.20 
2.67 
2.54 
2.62 
2»20 
2,22 
1-92 
2.10 
2.10 
1,66 
2.50 
2.lid 
2.50 
30.35 
2.334 
2 
4/19 
1 
4/12 
5»o6 a.45 
4.56 7.28 
Died 4/6/47, 
5. so 
4.00 
6,10 
5.60 
Weight (lbs.) 
Age (weeks) 
3 
4/26 5/3 5/10 
6 
5/17 
8 
5/24 5/31 
12:750—rr 
3.94 
2.78 
4.18 
2.72 
2„80 3.66 
(Died 
(Died .'h 
3 .60 
11.40 
'•9.80 13.80 
wt. 2.37) 
4.10 
5.50 
A7 
7/47, 
>.50 
(Sacrificed) 
8.60 
5.80 
9.12 
4.65 
6.00 
6.30 
, v/t. 2,50) 
wt, 2.22) 
8,25 11,60 
12.00 
8.05 
12.46 
t'6.35 
B.28 
11.75 
17.45 
14.55 
9.46 
U,.'7U 
• 7.50 
10.20 
14.85 
20.30 
21.60 
18.03 
11.98 
1^.44 
10.20 
12.60 
16,36 
26.00 
26,30 32.30 
21.08 
11.00 
23.00 
12.62 
15.06 
20.00 
26.40 
14.20 
28.10 
14.80 
18.20 
26.00 
13.SO 15. 17.53 21,08 
33.30 52.33 71.92 98.79 119.90 1/^4.63 172.59 214.18 
, 3.70 5.813 7.991 10.976 13,322 16.07 19.176 23.79t 
(Record date of any pig losses behind pig number 
12 
37W 
Condition 
at 
weaning 
ECG.MOP,) 
Information 
Sows 
Breed ?' ,^7 /• <. 
Date of Sejrvice - 1st 12/11/4^ 2nd. 
4/2/47 
-Lactation-
Date due to farrow 
Ration fed - Gestation 
Wt. of Sow at farrowing 508 lbs. Condition at farrowing_ 
Wt. of Sow at weaning_ 
MlUclng ability of sow_ 
458 lbs . Condition at weaning . G Bating 
No.farrowed 
Alive 
Dead 
Wo.weaned 
Date 
13 
0 
9 
-• Castrated— 
^ ^ o . - Vaccinai^gd 4/29/4-7 
Title — Effect of Gestation and 
Lactation Nutrition of Sows on 
the LivaMlity and Grovjth of 
their Pigs 
Lactation Becord 
43 
Project. 959 EJ eriment. 
Spring 1947 
438 
Sow Wo. -
Litter No 
Date far-frnjat^ 
Pig 
No. Sex 
'21 B S 
22 B S 
'23 B S 
24 B S 
25 B s 
26 B s 
27 B w 
28 B w 
29 S s 
30 S s 
22X S w 
22X B s 
23X S D 
Condition 
at birth 
Strong 
Mediinn 
Weak .Dead 
Total 
Average 
Wt. • 
at 
birth 
2.81 
2.74 
2.68 
2.06 
2.14 
2.17 
1.36 
1.30 
2.63 
1.98 
1.49 
2.32 
1.9^ 
27.66 
2.127 
1 
3/29 
2 
4/5 
Weight (lbs. 
' Age (veeks) 
) 
3.53 
3 
4/12 
9.62 
10 .22 
9.04 
8.75 
9.84 
4 
4/19 
5 
4/26 
6 
5/3 
7 8 
5/10 5/17 
12.50 
13.30 
12.25 
11.12 
13.20 
6.85 
7.28 
6.60 
6.04 
6.70 
(Died 3/24/47, wt. 2.21) 
(Died 3/24/47, wt. 1.28) 
(Died 3/23/47j, wt. 1.20) 
4.38 6.64 9.34 12.75 
4.09 6,78 9.36 12.80 
(Died 3/24/47, wt. 1.30) 
(Sacrificed) 
(Dead at birth, wb. 1.96) 
29.20 46.89 66.17 87.92 
4.171 6.698 9.453 12.56 
(Becord date of any pig losses 
13.35 
14.20 
12.40 
13.75 
14.10 
15 .40 
15.55 
17.88 
19.20 
16.62 
18.35 
16.50 
18 .14 
19.50 
19.40 
20.84 
19.60 
22.30 
18.70 
21.00 
23.45 
22.42 
24.40 
24.40 
26.80 
22.24, 
25.80 
27.80 
98.75 126.19 145.29 173.86 
14.107 18.027 20.755 24.83' behind pig nxmiber 
Condition 
at 
weaning 
(E,.GcM,P.) 
N 
CO Crt 
Information 
Sow: 
Breed 
Date of Service - let ll/29/4fo 2nd 
Date due to farrow 3/21/47 
Ration fed - Ge8tation_ 
-Lactation-
Wt. of Sow at farrowing 471 lbs. Condition at farrowlng_ 
Wt. of Sow at weaning 425 lbs. Condition at weaning 
Milking ability of sow ^ 
G Eating 
(E„G.M.P.) 
Wo.farrowed 
Alive 
Dead 
No.weaned 
Date 
12 
Cast-rated A./2J,/2i.7 
Vaccinated A/29/A7 
Lactation Becord 
Title — Effect of Gestation and 
lactation Nutrition of Sows on 
the Llvability and Growth of 
their Pigs Project_ _Exper linent__43B_ 
Sow No. 
Litter Mo 
Date farrowed. •3/19/4.7 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium. 
Weeilc.Dead 
Spring 194-7 
Wt. : 
at 
birth 
Weight (iba.) 
Age (weeks) 
1 2 3 h 5 6 
3/26 4/2 4/9 A/16 A/23 4/30 
5.60 8.70 12.2 15,OA. 16.75 20.25 
(Died 3/19/47) 
16.10 6.43 9.18 12.44 16.4S 20.00 
5.67 9.00 12.74 16.02 18.76 20.80 
4.98 7.53 10.78 13.70 16.38 19.65 
4.42 6.38 9.56 10.90 12.65 13.45 
5.48 8.58 11.70 14.35 16.00 18.40 
5.26 8.20 11.10 U.55 17.10 21.04 
4.87 7.65 10.78 ly^.os 15.75 17.64 
(Sacrificed) 
7 8 
5/7 5/U 
Condition 
at 
weaning 
(E.G.M.P.) 
11 B 
12 B 
13 S 
14 S 
15 
16 
17 
S 
S 
s 
18 S 
19 S 
20 B 
S 
M 
S 
s 
s 
s 
s 
s 
Total 
Average 
3.30 
1.63 
2.30 
3.00 
2.99 
2.92 
2,73 
2.77 
2.33 
2.52 
26.49 
2.649 
20.25 
22.80 
19.30 
15.30 
22.30 
23.15 
19.20 
25.50 
27 .90 
24.3/ i 
19.00 
27.50 
28.0(1 
25 .4( > CO 
42.71 65.22 91.30 114.74 129.87 151.23 164.20 204.3«> 
5.34 8.152 11.415 14.342 16,233 18.903 20.525 25.54P 
(Becord date of any pig losses behind pig nTMoiber 
Information 
Sow: 
Breed 
Date of Service. - Ist. 
Date due to farrow 
Pigs-
-11 ^ 26/46—2nd, 
3/1^/47 
Ration fed - Geatation_ 
Wt. of Sow at farrowing. 
Wt. of Sow at 
Milking ability of sow_ 
-Lactation-
435 lbs Condition at feirrowing_ 
at weaning 
G ") 
E 3 
Bating 
Noofarrowed 
Alive 
Dead 
Wo .weaned 
Date 
JjQ-
_CL 
Caatrated 4/14/47 
I ° Vaccinated 4^9/47 
Ti-ble - Effect of Gestation and 
lactation Kutrition of Sows on the 
Livability and Growth of their 
Pigs 
Lactation Becord 
Project. 959 _ExperiBisnt_ 433 
Sow Mo. 
Litter Wo. ^ 
Date farrowed 3/19/47 
Spring 194V 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
wt, ; 
at 
birth 3/26 
2 
V2 
Weight (lbs.) 
Age {vee'kB)~ 
,3 
4/9 
k-
4/16 5 4/23 
6 
4/30 5/7 
8 
5/14 
Condition 
at 
weaning 
(E.G.MoP.) 
1 
2 
'3 
4 
5 
6 
7 
8 
9 
10 
IS 
B 
B 
B 
B 
B 
B 
S 
S 
s 
B 
s 
2X B 
S 
s 
s 
s 
s 
M 
S 
S 
M 
S 
w 
w 
Total 
Average 
2.25 3.72 5.54 
2.12 3.78 5.12 
2.00 3.26 5.04 
1.93 3.00 4.86 
1.94 3.30 5.26 
1.75 3.12 4.32 
2.25 3.44 5.24 
2,25 3.64 5.86 
1.75 3.07 5.80 
1.92 (Sacrificed) 
1,94 (Died 9/19/47) 
1.10 (Died 3/19/47) 
23.20 30.33 47,04 
1.933 3.37 5.226 
(Becord date of 
7.30 
6,60 
6.92 
6.72 
7.24 
6.42 
7.02 
S.30 
6.56 
63,08 
7.01 
9.02 
8.12 
8.66 
8.22 
9.20 
8,00 
8.20 
10,42 
8.45 
78.29 
8,699 
10.00 
8.50 
9.90 
8.60 
9.74 
9.00 
8.68 
11.20 
9.20 
84.87 
9.43 
12.00 
11. 7S 
11.70 
10.65 
10,65 
11.50 
10,35 
13.50 
11.50 
14.64 
10.95 
13.60 
12.78 
13.64 
12.80 
12.40 
16.60 
14.06 
18.30 
14.60 
15.54 
15.56 
16.58 
15.44 
14.60 
19.90 
17.50 
103.63 121.47 148.02 
11.514 13.496 16.44 
any pig losses behind pig nianber 
Information 
Sow; 
Breed D.~J. 
Date of Service. - 1st 11/25/47 2nd 
Date due to farrow_ 3/17/47 
-Lactation-Ration fed - Gestation 
Wt. of Sow at farrowing 418 lbs. Condition at faxro^fing_ 
Wt. of Sow at weaning 332 lbs. Condition at weaning 
Milking ability of sow 
~) 
Rating 
(E„G,M.PO 
No.farrowed 
Alive 
Dead 
No.weaned 
Date 
12 
Castrated L/IL/UI 
Vaccixiated 4/29/47 
Title - Fortified vs . Sin^sle 
buppXements for Brood Sows in 
Drylot During Gestation and 
Lactatlcai 
Lactation Becord 
64 
Project, 959 Ex 
Pall it 
j^riment. 440 
Sow No. 
Litter No 
Date fa.ri-nwRd •XJ./4/^f 
Condition 
Pig at birth 
No. Sex Strong 
Medium 
Weak.Dead 
131 B S 
132 B S 
133 B S 
134 B S 
135 B S 
136 B S 
157 B M 
138 B W 
139 S s 
140 S s 
131^  s s 
132X S - M 
133X S w 
Total 
Wt. 
at 
"birth uAl 
2. 
11/lS 
Weight (lbs. 
Age (weeks) 
) 
13^5 12/2 12, 12/^6 12/^3 12/Sc 
3.20 
3.15 
2.96 
3 ao 
2.90 
2.84-
2.30 
1.37 
2,85 
2,66 
2.65 
2.20 
1.52 
t33.70 
2.59 
5.40 
4.90 
5.54 
5.96 
4»70 
5.45 
(Died 
(Died 
(Died 
4.85 
5.25 
4.30 
(Died 
46.35 
5.15 
(Becord 
8,30 
7.85 
9.00 
9.78 
8.85 
a.3,5 
11/7/47, 
13/5/47} 
11/6/47]. 
7.70 
8,20 
7.33 
11/5/47, 
75.36 
8.37 
11.45 
11.50 
12.08 
13.56 
13.00 
11.50 
wt. 1 
•wt. 1 
wt. 2 
10.10 
10.30 
10,00 
wt. 1 
103.49 
11.50 
14.00 
14.45 
15.10 
16,85 
15.80 
.asf-™ 
.26) 
.50) 
11.20 
13.10 
12.85 
M 
127.05 
14.12 
15.65 
15.65 
16.90 
19.75 
17.70 
14.85 
10,80 
13.80 
14.50 
139.60 
15.51 
18,15 
20,15 
18.20 
21,40 
19.90 
15.20 
20,75 
24,50 
21.25 
23.50 
22.00 
18.00 
22,CX) 
26.00 
23.00 
20,90 
26.00 
20.25 
(Di 
15.10 
17o00 
ed 12/11/47, wt. ^  
17.50 20.00 
18.75 20.75 
145.10 
18.14 
166.25 178,90 
20.78 22.36 
date of any pig losses behind pig ninnber 
Condition 
at 
weaning 
(E.GOMOPO) 
G 
G 
G 
(Died 12/30/47) 
G 
G 
w N 
OS 
Information 
Sow J 
Breed 
Date of Service, - 1st 
Date due to farrow 
Bation fed 
Duroc Jersey 
7/11/47 2nd 
10/31/47 
-Xactation-Ge station ^ 
Wt. of Sow at farrowing 670 lbs«G^ondltion at farrowing_ 
Wt. of Sow at weaning 552 Ibs. Condj^-tlon at weaning 
Milking ability of sow ! 
G a 
3 
Eating 
(E,G.M.P„) 
No.farrowed 
Alive 
Dead 
No,weaned 
Date 
J2_ 
10 
Oaat-rated 11/22/A7 
Vaccinated 1Z/5//J7 
Title -goi^lfled vs. Simple^ 
Supplements for Brood Sows in 
Drylot Diirxng Gestation and. 
Lactatioii 
Lactation Record 
Sow Wo. 
Litter No. "IZ" 
Project_ 959 
Fall 
Exrper iiiient_ i!;2c  
1 1947 
440 
Date farro-wed 
Pig 
No. Sex 
Condition 
at Ijlrth 
Strong 
Medium 
Weak .Bead. 
wt. ; 
at 
Tairth. 
Weight (lbs.) 
1 2 
10/31 11/7 
Age (weeks) 
11 ./?4 
A 11/21 11/t 
,6 
12/5 12/I2 12/fe 
Condition 
at 
weaning 
(E.GoM.P.) 
-ir-
G 
P 
a 
G 
M 
G 
121 B 
122 B 
123 B 
124 B 
125 B 
126 B 
127 S 
128 S 
129 S 
130 ;;,s 
121x S 
122x S 
S 
s 
s 
s 
M 
® 
s 
s 
s 
s 
s 
s 
Total 
Average 
2,84 
2.76 
2.70 
2.58 
2.06 
1.70 
3,12 
2,94 
3.06 
2.70 
2.88 
2,40 
; 51.74 
2.65 
5.06 
4.70 
4.20 
4,40 
(Died 
(Died 
3.80 
4o90 
4.70 
4.90 
4-65 
4.43 
7.54 
7.32 
6,16 
6.44 
10/27/47 
10/25/47 
5.33 
7.15 
7.23 
7.34 
6.74 
6.90 
10.10 
10.00 
8.20 
9,05 
, m-t. 1 
, Tjt. 1 
7.00 
9,33 
10,14 
9.63 
9.20 
9.60 
12.22 
10.95 
10.15 
12.18 
,70) 
.61) 
8.20 
10,80 
13.30 
11.15 
11.90 
11.35 
li^.20 
16.00 
11.70 
^.40 
9.78 
13.28 
16.05 
13.65 
14.58 
14.10 
•i573ir 
19.65 
13.05 
17.40 
11.85 
15.90 
20.10 
17.05 
18.50 
17.20 
18.75" 
23.10 
.U.70 
21.10 
13.75 
19.05 
24.20 
20.00 
21.80 
20.15 
21.5U 
27.75 
15.75 
25.00 
Died 
23.50 
29.50 
23,50 
26.00 
24.00 
to 
to 
-o 
45.74 68.15 92.25 112.20 137.74 167.00 196^60 216.50 
4.57 6.82 9.23 11.22 13.77 16.70' 19,66 24.06 
(Record date of any pig losses behind pig number 
Information 
Sow; 
Diiroc Jersey 
7/V47 2nd" 
Breed 
Date of Service. - 1st 
Date due to farrow 1.0/21/Ar'f 
Ration fed - Gestation 1 
Wt. of Sow at farrowing 682 lbs. Condition at farrowlng_ 
Wt. of Sow at weaning 562 lbs. Condition at weaning 
Milking ability of sow ^ 
H&SJ 
No.farrowed 
Alive 12 
U' Dead 
-Xactatioix-
G  ^
U Eating 
(E„G.M,P„) 
No.weaned. 
Date 
Caatrated 11/22/47 
Vaccinated 12/5/47 
Title -Fortified, vs. Simple 
Supplements for Brood Sows 
in Drylot D-oring Gestation 
and lactabioa 
Lactation Becord 
Pro.iect 959 JExper Iment USi 
Sow Wo A 
Litter Ko .__2JL 
Date farrowed 1.0/23/Al 
Pall 1947 
Pig 
Ho. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Weight (lbs.) 
Wt. ; • Age (weeks) 
at 1 2 3  5 6 7 8 
birth 10/30 11/6 11/13 11/20 11/27 12/4 12/11 12/19 
Condition 
at 
weaning 
(E.G.M.P.) 
111 8 
112 B 
113 B 
114 B 
115 B 
116 B 
117 S 
na '^ s 
119 s 
120 S 
313X S 
112X S 
113X S 
s 
s 
s 
s 
w 
s 
s 
s 
s 
s 
w 
w 
To-bal 
Average 
3.40 
3.00 
2.76 
2.88 
2.12 
1.80 
3.12 
3.50 
3.10 
2.94 
2.83 1.58 
1.60 
4.63 
2»66 
7.90 10.85 14.28 
10/23/47, v/t. 3.66) 
4.60 6.25 8,00 
9.30 12.65 16,67 
10/2S/47, 1<.75) 
10/25/47, 1.63; 
5.70 9.47 12.47 
8.95 12.15 15.40 
5.90 8,05 10.84 
7,05 9.25 11,87 
4.36 6.23 8.20 
10/26/47, irb. 1.40; 
10/25/47, wt« 1.35 
17,15 22,00 26.05 29.50 G 
9,80 13.10 15.35 18,10 M 
19^50 25o70 25.30 35.00 G 
5.12 
(Died 
3.80 
6.02 
(Died 
(Died 
4.50 
6.08 
4.10 
4.85 
3.05 
(Died 
(Died 
37.52 54.76 74.90 97.73 118.55 156.10 178.50 211.55 
4.69 6.85 9*36 12.22 14.82 19.51 22,31 26.44 
(Record date of any pig losses behind pig ninaiber 
15.55 
18.90 
13 .35 
.14.40 
9.90 
20.60 
2/.,. 00 
17.90 
19.65 
13.15 
23.40 
28.50 
21.75 
24.05 
1Z..10 
27.00 
31.75 
26.00 
28.00 
16.20 
Q 
G 
G 
G 
so to 
CO 
Information 
Sow; 
Breed 
Date of Service, 
Date due to farrow. 
Ration fed 
Dior PC Jersey 
iRt 7/2/47 2nd 
10/23/47 
Pigsj 
Wo.farrowed 
Alive 3^ 
Dead 
Gestation_ JLactation-
V/t. of Sow at farrowing710 IbSo Condition at farrowing G 
Wt. of Sow at weaning 588 lbs. Condition at weaning Q_ 
Milking ability of sow ^ G 
Eating 
(E,G.M.PO 
No.weaned. 
Date 
-0-
S-
Castrated 13^/22/47-
Vac cinatedi2/544!Z— 
Lactation Becord 
Title — Fortified vr. ^ Simple 
Supplements for Brood Bovis in 
Dry lot Diix-ing Gestation and 
Lactation Pro j e ct 959 JExijer iment 44-0 
Sow Wo 
Litter Efo 
Date farrowed. 
13 
10 
10/2^47 
Fall 194-7 
Pig 
No. Sex 
Condition Weight (lbs. ) Condition o4-arc diauXI 
strong 
Medium 
Weak .Dead 
Wt. • 
at 
birth 
' Age (weeks) 
1 
10/29 
2 
13/5 
3 ^1-
11/12 11/19 11/^6 
,6 
12/3 12/10 
8 
12/17 
weaning 
(E,.G=M„P„) 
101 B S 3.56 4.73 7.33 10.52 14,22 17.90 21.44 25.90 30.25 a 
;102 B S 3.36 5.30 S.66 12.32 16.35 19.54 24.09 28.33 33.00 G 
103 B S 5.93 9.^4 13.65 17.53 21.50 26,00 30.20 34.25 G 
104- B s 3.12 4.50 7.28 loolo 12.ao 15.56 19.00 22.32 27.00 G 
105 B M 2,10 • 3.30 6.00 8.A? 10.A5 10. «0 0.2.31 13.71 15.00 P 
106 B W 1.65 (Died 10/24/47 , yrt; 1.45) 
107 S s 3.40 5.00 7.32 10,08 13.55 17.05 20.46 24.00 29.00 G 
108 s s 3.36 4.69 7.80 10.80 13.76 16.30 19.00 23.00 28.70 G 
109 s s 2,?S 4.26 7.11. 9 ..80 11.95 1-4.90 18.40 22.43 26.00 G 
lOlX s s 2.60 (Died 10/26/47 , wt. 2.60) 
102X S • M 2.10 (Died 10/24, wt, i.a6) 
Total 31.17 37.91 61.37 65.74 110.61 133.55 160.70 189.89 223.20 
Average 2.83 4.74 10.72 13.83 16.69 20.09 23.74 27.90 
(Record date of any pig losses beljind pig number 
to w 
CD 
Inforxnation 
Sow! 
Duroc Jersey 
Date of Service - Ist fa/29/4-7 
Breed 
Date due to farrow 10/19/4-7 
2nd 
0 
Ration fed - Gestation Lactation 1 
V/t. of Sow at farrowing 733 lbs. Condition at farrowing_ 
Wt. of Sow at weaning 610 lbs. Condition at weaning 
Milking ability of sow ^ 
Rating 
(E.G.M.Po) 
Noofarrowed 
Alive 11 
Dead 
No.weaned 
Date 
Castrated, 
'Vacclnatedl2/5/4-7 
Ti-fcle — jPoi-tifled vs. Simple 
"Supplements for Brood Sows ±n 
Drylot During Gestation and 
Lactation 
Lactation Becord 
Project, 959 _Exper imsnt. 440 
Sow Wo 
Litter No 
Date farrowed. 
35 
io/2V?r 
Fall 1947 
Pig 
No, Sex 
Condition 
at birtli 
Strong 
Medium 
Weak .Dead 
Wt, • 
at 
•birth 
1 
10/29 
2 
11/5 
Weight (iba.) 
Age (veetes) 
./4: 11 12 
M-
11/19 1V^6 
6 7 8  
12/3 12/10 12/17 
Condition 
at 
weaning 
(E,.G=MoP = ) 
91 
.92 
93 
94 
95 
96 
B 
B 
S 
S 
S 
S 
S 
S 
S 
s 
s 
s 
Total 
Average 
3.24 
3.10 
3.3^5 
3.35 
2.92 
2.85 
IS.84 
3.14 
6.98 
5.24 
7.85 
6,14 
5.40 
4.S5 
36.46 
6»0S 
10.70 
7.50 
12.65 
11,23 
"9 .SO 
7.20 
59»08 
9.S5 
14.rs6 
9.85 
16.76 
15./^2 
1/I.,46 
9.30 
80,65 
13.^^4 
19*18 
12.00 
21.94 
19.55 
1B»96 
11.00 
10;i,63 
17.11 
22,80 
16.05 
26,35 
23 «60 
23,64 
13 ^65 
126.09 
2I0O2 
27.75 
20.60 
32.70 
29.02 
29v90 
16.10 
156.07 
26.01 
33.65 
25.10 
37,50 
34.00 
36.75 
20.35 
40»25 
30.50 
37,00 
37.25 
43.50 
34.25 
187,35 222;75 
31.23 37.13 
G 
G 
(Died 12/17/47) 
G 
G 
G 
CO 
o 
(Kecord date of any pig losses behind pig number 
Information 
Sow; 
Breed Dimsc Jersey 
Date of Service - 1st 6/30/47 2nd 
?3.gsg 
10/20/47 Date due to farrow_ 
Ration fed - Gestation 
V7t. of Sow at farrowing lbs» Condition a-t farrowing. 
Jlactation-
Wt. of Sow at weaning 586 
Milking ability of sow_ 
.Condition at weaning. 
G 
IF 
G 
Eating 
(E„G.M.PO) 
Woofarrowed 
Alive ^ 
Dead 0 
No.weaned 6 
Date 
Castrated. 
Vacclnatedi2/5/47 
2/47 
Title - Fortified vs. Siniple 
Supplements for Brood Sows in 
Drylot During Gestation and 
Lactation 
Lactation Becord 
3erl2nent_ 44X3 
Sow Wo. . . 3^ 
Litter Wo ^ 
Date fa.-ri^nwfi(^ 10/22/47 
Pig 
Wo. Sex 
71 B s 
72 B s 
'73 B s 
74 B S 
75 S s 
76 S S 
77 S s 
78 s s 
79 s s 
7ix; s s 
72X s .. s 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Total 
Average 
Wt. 
at 
birth 
Weight (lbs.) 
' Age (weeks) 
1 
LO/29 
2, 
11/5 12^2 5 11/^9 11^6 12/^ 12/^0 12/^7 
3.32 
3.52 
3,52 
3.30 
3.26 
2.90 
2.90 
2,84 
2.70 
2,45 
2.42 
33.63 
3.06 
8,04 12.50 16.90 \ 21.50 25.22 
4.70 6,75 7.94 i 9.50 11,20 
6.90 9'.'22 12.65 ' ! 17.00 21.40 
5.46 6.74 8,75 11.75 34,15 
7.65 11.30 15.50 19.75 25.00 
6.86 10.94 15.00 19.35 23 .90 
5,24 7.93 10.90 li;-.00 17,15 
4,20 (Died 10/30/47 , TRE, 4.22) 
5.46 7.65 8,13 10.30 12.65 
5.24 S,34 11.76 15.30 19.16 
5.20 7.32 6,74 6.45 6.94 
64,95 S8,69 11A.27 144-90 176,77 
5.90 B.87 11.43 14.49 17.68 
30.20 
12 .ao 
26.10 
16.60 
31.25 
29,15 
21.30 
15.90 OQ C." 
S.70 
215.95 
21.60 
35.20 
14.15 
29.75 
29.65 
34.40 
33.50 
21,,^5 
40.50 
U.75 
33.40 
22.25 
39.50 
36.50 
2S.OO 
18.90 21.00 
25.SO 31.75 
10.40 11.60 
256.50 279.25 
25.65 27.93 
(Eecord date of any pig losses behind pig ntnaber 
Condition 
at 
weaning 
(E.G.M.P.) 
G 
p 
G 
M 
G 
G 
G 
M 
G 
P 
Sow: 
Information 
Breed 
Date of Service 
Date due to farrow 
Buroc Jersey 
1st 2nd~ 
10/^/47 
Ration fed - Gestation_ 
-Xactation-
Wt. of Sow at farrowing * C^ondition at farrowlng_ 
Wt. of Sow at weaning 500 lbs. Condition at weaning 
Milking ability of sow ! 
G 
TT Bating (EoG.M.PO 
Wocfarrowed 
Alive 
Dead 
Wo .weaned 
Date 
11 
O 
10 
Castrated 11/2^47 
V ac c 1 nat e dl2/ 5/47 
Ti-ble — Fortified vs. Simple 
Supplements for Brood Sows in 
Drylot During Gestation 
and Lactation 
Lactation Becord 
Pro.iect 959 Esgperiinent_ 
Fall 2SA-T 
MrO 
Sow Mb. 
Litter Wo 
Date farrowed. 
21 
T-
10/^11/47 
Condition 
Pig at birth 
No. Sex Strong 
Mediiim 
Weak ,DeaA 
61 B S 
62 B S 
'63 B S 
64 B S 
65 B S 
66 B s 
67 S 6 
68 S S 
69 S s 
70 S s 61X s 
62X s M 
63X s M 
Total 
wt, • 
at 
birth. 
Weight (lbs.) 
Age (weeks) 
1 2 3 4 5 6  
10/28 llA 13/11 11/13 11/25 12/2 
8 
12y^ 12/16 
21.23 25.20 29.70 34-.4-0 
Condition 
at 
weaning 
(E.GoM.P.) 
Average 
3.70 
2,90 
2.90 
2,78 
2.64 
2.63 
3.25 
3.0/, 
2.86 
2.70 
2.22 
2.20 
1.96 
35.78 
2.75 
5.96 
(Died 
(Died 
3.76 
4.14 
3«02 
4.a30 
3.85 
3«30 
3.22 
(Died 
3=26 
2.98 
38.79 
3.SS 
(Record 
9.95 13.72 17.05 
10/26/47, wt. 2.48) 
10/27/47, vffc. 2,46) 
6.60 8.64 11.30 
6.40 8.96 10.10 
(Died 10/31/47, TS-O, 
11.15 13.80 
3.90 (Died 11/7/47, 
5.32 8,10 10,35 
4.18 5.30 ^.40 
10/26/47, wt. 2il8 
5.40 
4.50 
55.00 
6.11 
8.40 
5.65 
69.92 
"8774 
10.80 
7.46 
87.26 
10.91 
14.43 18.00 20.90 26.50 
11.90 15.90 19.00 23.00 
.60) 
17.13 21.10 23.90 28.30 
wt. 3.60) 
12.65 16.90 20.90 25.20 
8.31 11.90 13.00 I4..O8 
13.09 17.00 21,00 25.45 
9.49 10.85 13.64 16.83 
108.28 136.85 
13.54 17.11 
G 
G 
G 
P 
162.04 193.76 
20.26 24.22 
date of any pig losses behind pig UTmiiber 
Ci« £0 
Information 
Sow; 
Breed ^ 
Date of Service. - Ist 
Date due to farrow 
Ration fed - Gestatlon_ 
Wt. of Sow at farrowing 
Wt. of Sow at weaning 
Milking ability of sow_ 
Duroc Jersey 
6/29/47 gnd 
10/19/47 
Noofarrowed 
Alive 13 
0" Dead 
JLactatlon-
7^ . Condition at farrowlng_ 
6O4 Condition at weaning 
G 
a 
> Eating 
(EoG.M.P.) 
No.weaned_ 
Date 
Castrated. 
IT 
Vaccinated 1^/ 5/47 
'47 
Lacta-tlon Becord 
Title — Fortified vs. Sli[5)le 
Supplements for Brood Sows In 
Drylot Diaring Gestation and 
Lac-t^tlon Pro j e ct 959 
Fall 1947 
_Ex5)erl3nent_ UP 
Sow Ko. • ^  " 
Litter Wo ^ > ^nrr 
Date far-rowec^ 2.0/2.0/A-1 
Pig 
No. Sex 
Condition 
at bli*th 
Strong 
Medium 
Weak .Dead 
Wt, • 
at 
birth 
1 
10/25 
2 
11/1 
Weight (lbs.) 
' Aae (veeka)~ 
ii/i 11)2 / .5 11/3 / ^ 11/29 12/6 12j 1/6 
Condition 
at 
weaning 
(E,.G=MoP.) 
51 S 
52 S 
53 s 
54 B 
55 B 
56 B 
57 B 
58 B 
59 B 
5IX B 
52X B 
53X B 
S 
S 
s 
s 
s 
s 
s 
s 
s 
s 
M 
W 
Total 
Average 
14.70 
20.60 
19.00 
43) 
6,84 
14.36 
19.72 24.22 31.60 
26.30 32,S0 40.00 
23.70 29.50 35.50 
8.28 10.15 12.50 
16.70 20.30 24.70 
3.52 4.98 7.95 11.30 13.58 
3.34 5.50 9.25 13.30 17.06 
2.86 5.18 8.60 12.80 16.92 
3,80 (Died 10/25/47, wt. 3.20) 
3.50 3.60 (Died 10/31/47, V3t. 3 
3.40 3.18 3.47 4.30 5.50 
2.94 3.90 6.40 9.80 12,40 
2.92 2.90 (Died 10/26/47, wb. 2.86 
2.78 3.10 - CBied''10/28/47, wt, 2,80 
2.54 (Died 10/21/47, wt. 2.04) 
2.42 (Died 10/23/47, wt. 1.97) 
1.67 (Died 10/20/47, wt. 1.53) 
5.69 32.34 35.67 51.50 65.46 75*50 94,70 116.97 144,30 
2.97 A.04 7.23 10,30 13.09 15.10 18.94 23.39 ^.86 
(Record date of any pig losses behind pig nxmiber 
G 
G 
G 
P 
CO ca 01 
Information 
Sow; 
Breed Duroc Jersey 
Date of Searylce - Ist 6/24/47 2nd 
Date due to farrow 10/14/47 
Gestation_ Ration fed 
Wt. of Sow at farrowing 690 lbs. 
Wt. of Sow at weaning 
Milking ability of sow_ 
-iactatioBu 
558 lbs. 
.Condition at farrowing, 
.Condition at weaning 
G 
'W 
G 
Eating 
(EoG.M.Po) 
No o farrowed 
Alive 12 
Dead 0_ 
No.weaned 5 
Date 
Castrated_ll^§Z47 
Vaccinated 12/ 5/47 
Ti-fcle — Fox'tli'ied "vs . Simple 
Supplejnents for Brood Sows in 
Drylot Ihiring Gestation and 
lactation 
Ijactation Eecord 
Project_ 959 
Fall 1947 
_Exper Iment, 44-0 
Sow No 
Litter'No 
Date farrowed 
26 
s-
10/13/47 
Pig 
Wo. Sex 
Condition Weight (lbs. ) Condition 
at blrtii 
Strong 
Medium 
Weak .Dead 
Wt. • 
at 
birth 
' Age (weeks) & V 
1 
10/20 
2 
10/27 
3 
11/3 
h. 
11/10 
5, 
13/17 
6 
11/24. 
7 
12/1 
8 
12/8 
weaning 
(E.GoM.P.) 
41 B S 3.50 4.80 6.90 8.40 10.55 12.06 12.97 15.90 19.60 M 
42 B S 5.10 5.30 8.00 10.40 13.50 16.46 19.35 22.25 26.45 G 
43 B S 2.74 4.00 5.68 7.30 9.90 12.00 -1/^.25 16.95 20.50 G 
44 B S 2.50 4.76 7.24 9.85 13.55 16.75 20,SO 23.25 26.70 G 
45 B S 2.70 4.30 5.94 7.20 So30 9.63 12.10 14.90 18.05 M 
46 B M 2.05 3.10 4 .48 5.60 7.60 10.10 12.16 14.60 16.50 M 
47 B M 1.82 3.70 6.44 8.90 11,20 13.35 16.20 19.30 23.82 G 
48 S S 2.94 3.IS 3.38 (Died 11/1/47, 3.14) 
49 S S 2.60 2.50 2.80 3.70 5.28 6.95 8.80 10.55 13.00 P 
50 S s 2.55 4.37 6.86 9.43 12.55 13.60 15.50 15.90 17.70 M 
A2S. S " s 2.20 4.42 4.20 5.74 8.35 10.75 12.45 13.15 15,30 M 
42X S M 1.88 4.20 4.80 5.34 8.36 10.96 13.90 17.30 21.90 G 
Total ; J0,53 48.63 66.72 31.86 109.14 132.61 153,18 184.05 219,52 
Average 2.55 A* 05 5.56 7.44 9.92 12,06 .U.38 16.73 19.96 (Record date of any pig losses behind pig number 
InformatIon 
Sow; 
Diyoc Jersey Breed 
Date of Service - let 6/19/47 2nd r 
Date due to farrow 10/9/47 1 
Ration fed - Gestation 2 Lactation S 
Wt. of Sow at farrowing 672 lbs.Condition at farrowing_ 
Wt. of Sow at weaning_ 
Milking ability of sow_ 
Pigsj 
558 lbs.Condition at weaning. G 
J 
Rating 
(E.G.M.P.) 
No.farrowed 
Alive 
Dead 
No.weaned 
Date 
12 
n 
Castrated 13/^ /47 
Vaccinated 12/5/47 
Lacta'tlon Record 
Title - Fortified vs* Simple 
Supplements for Brood Sows iii 
Drylot Dirring Gestation and 
Lactatlcai Pro J e ct 959 _E3i5)erimsnt_ 
Fall 1947 
Sow Wo .E 
Litter Wo ^ 
Date farrowed ^0/J-^-/47 
Pig 
Ko. Sex 
•31 B S 
32 B S 
'33 B S 
34 B s 
35 B S 
36 B s 
37 B s 
38 B s 
39 B M 
40 S s 
31X S s 
32X S s 
33X S s 
Condition 
at birth 
Strong 
Medium 
Wt. : 
at 
birth 
Weight (lbs.) 
Age (-weeks) ~ 
12 3 4 
10/18 3.0/25 U/l 11/8 
pied 10/15/47, wt. 2.74) 
3.70 4.16 5^05 6.90 
3.60 4*44 5.90 7.60 
(Died 10/15/47, Trt.. 2,22) 
(Died 10/16/47, wt. 2,02) 
3.15 4.2a 5.70 7,00 
3.22 4.40 5.74 7,15 
(Died 10/15/47, v/t. 2.20) 
(Died 10/1V47, wt, 1.S6) 
3.32 4.1s 5^94 7.80 
4^00 5.57 7^45 9.32 
2.68 3*60 4.75 5^60 
3i45 4^50 5.90 7.20 
27 a2 35.13 46,43 58^57 
3.39 4,39 5.80 7.32 
(Becord date of any pig losses 
5 
11/15 
6 
11/22 
7 
11/29 
8 
12/6 
Condition 
at 
weaning 
(E..G=M,P„) 
Total 
Averags 
3.50 
3.20 
2.90 
2„70 
2.62 
2,78 
2.68 
2.68 
2.08 
3.30 
3.28 
3.10 
2,96 
37.73 
2.9a 
9,05 
10,1/h 
8,9s 
9.02 
10,20 
11.97 
7.14 
9.05 
11,08 
12.34 
13,95 17,50 
16.75 20.50 
11, 
11. 
90 15.55 
14.45 
19.22 
17,55 
13.00 
15.2a 
16.1S 
19.15 
8.90 11.60 
11,10 14.10 
75.55 95.02 121.'; 
9.44. li.88 15 J 
behind pig number 
19,40 
22^70 
14.20 
16.90 
U 
G 
Q 
M 
G 
M 
P 
to M Ol 
Information 
Sows 
Breed Itooc Jersey 
Date of Service - 1st 6/20/47 2nd " 
Pigs; 
10/10/47 Date due to farrow _ 
Ration fed - Gestation 2 
Wt. of Sow at farrowing 685 lbs, 
Wt. of Sow at weaning_ 
Milking ability of sow_ 
-Lactation-
600 lbs. 
.Condition at farrowlng_ 
.Condition at weaning 
G 
"TT Bating 
(E„G.M.P„) 
No, farrowed 
Alive 13 
Deeid 0 
No.weaned 8 
Date 
Cagtrated_y2^§Z!47 
Vaccinated ^-2/ 5/47 
Lactation Becord 
Title - Fortified vs. Siinple 
Supplements for Brood Sows in 
Di^lot During Gestation and 
Lactation 
Sow Wo. 
Litter IJo 
16 
Project_ 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak.Dead 
Fall 1947 
_Experlir6Bnt_440_ 
Date farrowed 10/Q/A7 
Wt, V 
at 
birth 
1 
10/16 
2 
10/23 
Weight (iba.) 
' Age (weeks)~ 
3 
10/30 
4 
11/6 
5 
11/13 
6 
11/20 
7 8 
11/27 12/4 
Condition 
at 
weaning 
(E„GOMOP«) 
21 B s 
22 B s 
23 B s 
2i^ S s 
25 S s 
26 s s 
27 s s 
28 s s 
mm tm s w 
Total 
AveratS® 
3.6S 
3.46 
3,44 
3.34. 
3.10 
3*05 
2.75 
2«56 
1.11 
26 
2 
4.38 5.83 7.S8 
4.08 7.36 10.78 
5.02 7.65 10.18 
4.78 6.S4 8.99 
4.22 5.91 7.02 
4.56 6.24 7.82 
3.88 5.86 7.57 
2„9S 
(Died 10/9/47, r.li') 
9.59 
12.86 
11.62 
9.86 
8.91 
10.42 
7.73 
(Died 10/19/47, wt. 2,43) 
13.08 
17.90 
15.03 
12.34 
11.65 
13.90 
10.40 
16.26 
21.30 
19.03 
15.20 
Uo55 
16.92 
13.41 
19.65 
25.27 
22.92 
18.38 
17.48 
21.46 
16.12 
25.25 
31.90 
29.39 
22.56 
22.70 
27.55 
20.40 
G 
G 
G 
M 
G 
G 
CO 
OJ 
^1:; !I:J9 41:^ ? 
(Record date of any pig losses behind pig number 
Information 
Sow; 
Breed 
Date of Service. 
Date due to farrow 
Duroc Jersey 
1st 2nd~ 
10/6/47 
2— 
Else; 
Ration fed - Gestation •" Lactation 
Wt. of Sow at farrowing ^90 lt>S .Condition at farrowing_ 
Wt. of Sow at weaning 604 Condition at weaning 
Milking ability of sow 
G 
G Eating (EoG.M.P.) 
Wo.farrowed 
Alive 
Dead 
No .weaned 
Date 
Castrated_12/22442-
Vacclnatedl2/\/lJl 
Tl-tle — Fortified vs. Simple 
Supplements for Brood Sows in 
Drylot Dur3.ng Gestation and 
Lactation 
Lactation Becord 
Project 959 Experiment 
Fall 1947 
440 
Sow Wo. 
Litter Wo 
Date farrowed 
43 
2 
io/y/4v 
Pig 
Wo. Sex 
Condition Weight (lbs.) Condition 
U-LX OXl 
Strong 
Medivm 
Weak .Dead 
Wt. • 
at 
birth 
' Age (weeks) 
1 
10/16 
2 
10/23 
3 4 
10/30 11/6 
5 
11/13 
6 
12/20 
7 
11/27 
00 
H
 
weaning 
(E,,G.MoP.) 
11 B . S 3^30 5.99 9.54 12.61 16.96 21.15 25.17 30.51 36.40 G 
.12 B S 3.12 6.35 9.96 12.09 15.80 18.15 21,42 24.11 29,55 G 
13 S S 2.92 (Died 10/10/47 , v?t. 3.14) 
14 s S 2.72 4.97 S.03 10.76 13.99 17.18 19.87 22.80 27.65 G 
15 s S 2.63 5.5S 8.76 10,06 13.77 17.05 19.93 22.88 28.4^, G 
16 s S 2.59 4.87 s.oo 10.77 13.85 16.97 20.01 23.57 28,63 G 
17 s S 2.5S 4.85 7,47 9e50 12.03 M,65 17.15 20.25 25.67 G 
18 s M 2.16 4»31 7.24 8.67 10.87 13.76 16.19 19^00 23.53 G 
«... B M 2,03 (Died 10/9/47, vrt. 2.03) 
— —  B S 2.26 (Died 10/9/47, iTfc. 2.20) 
Total 26.31 36.92 59.00 74.46 97.27 118.91 139.74 163.12 199.87 
Avex'age 2.63 5.27 .8,43 10.64 13.90 16,99 19.96 23.30 28,55 
(Becord date of any pig losses behind pig nTxtttber 
Information 
Sow; 
Breed 
Date of SeiTTlce - 1st 6/16/A7 
Date due to farrow 10/6/47 
Diiroc Jarsev 
Pigsj 
2nd 
Batlon fed - Gestation 2 Lactation___2 
Wt. of Sow at farrowing 649 lbs. Condition at farrowlng_ 
Wt. of Sow at weaning 520 lbs . Condition at weaning 
MlUclng ability of sow ^ 
G 
G 
Eating 
(EOG.M.PO 
Wocfarrowed 
Alive 10 
Dead 0 
Wo.weaned 7 
Date 
Oast-rated. 11/22/Z.7 
Vaccinatedl2/5/47 
lactation Becord 
Title - Fortified vs. Sii!$)le 
Supplements for Brood Sows in 
Drylot During Gestation and 
lactation Pro.iect 959 
Fall 1 
Experiment 44Q 
Sow Wo ^ 
Litter No  ^
Date fa-TTn-M-ed lO/o/47 
94.7 
Pig 
No. Sex 
Condition Weight (lbs. ) Condition 
strong 
Medium 
Weak.Dead 
Wt. • 
at 
birth 
Age (weeks) & w 
1 
10/13 
2 
10/20 
3 
10/27 
4 
11/3 
5 
11/10 
6 
11/17 
7 
11/24 
8 
12/1 
weaning 
(E.G.MOPO 
1 B S 3.82 5.56 7.84 9.72 12.60 15.45 18.20 19.40 20,65 M 
2 B S 3.50 6,46 9.16 11.65 1/^,30 iS.if^O 22,64 27.25 31.50 G 
3 B S 2,80 5.60 S.26 10.90 11.72 14.32 17.72 21.10 24.55 G 
4 S S 3.02 5.B5 8.70 11.05 11.80 15.20 19.10 23.40 27.25 G 
5 S S 3.02 5.68 8.16 10.66 12.70 16.05 20.07 24.40 27.60 G 
6 S S 2.SB 5.00 6,54 10.15 llo35 14«50 17,80 21.50 25.00 G 
7 S s 2.98 5.70 8,52 11»20 12.00 15.20 18.54 22.10 25.20 G 
8 S s 2.93 4.96 7,15 9.15 10.50 13.00 15.82 18^80 20.80 M 
-
B D 3.04 (Died 10/6/47 •rat. 3.04) 
Total 27.99 44<j^l 64.33 84* .48 96,97 122,12 149.89 177.95 202.55 
Average 3.11 5.60 8.04 10.56 12.12 15.26 18.74 22.24 25.32 
(Becord date of any pig losses behind pig number 
Information 
Sow: 
Breed 
Date of Service. - 1st 
Date due to farrow 
Puree Jersey 
Pigs; 
6/1A/^7 2nd~ 
Batlon fed® - Gestation 1 -J^actatlon i 
Wt. of Sow at farrowing 59/. lbs. Condition at farrowing G 
Wt. of Sow at weaning /..qfl Th?:;. Condition at weaning £L. 
liLUclng ability of sow ^ (i 
Bating 
(E„G.M.P.)  
Noofarrowed 
Alive 
Dead 
No.weaned 
Date 
B 
Castrated_ll/22/42 
Tl-ble - Effect of PreTrious 
Treatment on Gestation -
Lactation Results in Sv/ine 
Lactation Becord 
Project, 959 Experiment. hU3 
Sow No .3-73 
Litter Wo. 
Date farrowed. 
18 
5/7/A8 
Spring 194B 
Pig 
No. Sex 
Condition Weight (lbs.) Condition 
EL\> DXJTWXX 
Strong 
Mediuni 
Weak »Dead 
Wt. ; 
at 
birth 
• Age (weeks) a. 0 
1 
5/14 
2 3 4 5 6  
5/21 5/28 6/4 
7 8 
7/2 
weaning 
(E,G«M.Po) 
191 B S 2.95 4,15 5*28 7.18 9.48 25.50 
;192 B S 2i66 (Died 5/11/48, wt. 2.10) 
193 B S 2,66 4.00 5,96 8,60 11.26 29.20 M 
194 B M 2.10 2.SS (Died 5/15/48, wt. 2.66) 
195 S S 2i,84' 4.33 6.60 9.14 12.22 31.. 00 G 
196 S s 2.65 4.12 6.60 9.10 12.15 32.25 G 
197 S s 2.66 2.84 3.38 4.65 6.62 18,50 P 
198 S s 2.46 2.54 6.50 9.43 11.88 29.50 M 
199 S M 2.10 (Died 5/11/48, wt. 1.98) 
200 S w 1,77 2.82 4,25 6.28 8.10 20.50 P 
Total 24.85 2S.68 38.57 54.38 71.71 186.45 
Average 2,49 3.59 5.51 7.77 10.24 26,64 
(Becord date of any pig losses behind pig number 
CA <o 
Information 
Sow; 
Breed 
Date of Service 
Date due to farrow 
Duroc Jersey 
iBt V13/4S 
5/5/48 
Pigs; 
2nd 
Bat ion fed - Gestation 
WT. of Sow at f arrowing_449_ 
Wt. of Sow at weaning_ 
Milking ability of sow_ 
JLactation-
"433" 
_Condition at farrowing_ 
.Condition at weaning 
M 
Bating 
(E„G.M.P„) 
No.farrowed 
Alive 1n 
Dead O 
No.weaned 7 
Date 
Castrated__5/14Z4S_ 
Vaccinated 6/l/48 
Lactation Becord 
Title — Effect of Pi-evious 
Treatment on Gestation -
Ia.otation Results in Smne 
Sow No.. 
Litter tlo 
29 
19 
Project, 959 Experiment 4-4-3 
Date farrowed__5^^/48_ 
Spring 194-8 
Pig 
Ko. Sex 
Condition 
at birtii 
Strong 
Medium 
Weak .Dead 
wt, ;• 
at 
birth. 
1 
5/15 
Weight (iba.) 
' Age (weeks) 
5/22 5/29 
k 
6/5 
8 
7/3 
Condition 
at 
weaning 
(E.G.M.P.) 
201 B 
202 B 
203 S 
204. S 
205 S 
206 S 
207 S 
208 B 
209 S 
210 S 
S 
S 
s 
s 
s 
w 
D 
D 
D 
Total 
Average 
4.10 
3.3-2 
3.63 
3.52 
3.20 
2.60 
1.65 
2.66 
3.08 
2.12 
29.68 
2i97 
8.70 
6.04 
7.95 
7.16 
6.55 . 
6.oa 
4.26 
(Dead 
(Dead 
(Dead 
13.40 
10.26 
10.30 
11,7S 
11.10 
10.48 
6,92 
5/8/48, 
5/£j/4S, 
5/8/4^, 
17.26 
23.64 
12.45 
15.50 
Utr»6A 
13.98 
9,35 
wt, 2,66) 
wt, 3®OS) 
•wt. 2.12) 
21,30 
17.10 
15.13 
19.66 
18.42 
18,06 
8.70 (Died 6/26/48, Yit, 
37.25 
33.75 
31.25 
43.00 
35.30 
32.75 
8.62) 
G 
M 
M 
G 
G 
46.74 74.24 96.82 118.37 
6.68 10.61 13.83 16.91 
(Record date of any pig losses behind pig number 
213.30 
35.55 
Information 
Sow: 
Breed 
Date of Service - let 
Date due to farrow 
Duroc Jersey 
Pigs: 
1/15/4S 
5/7/48 
J 2nd. 
Ration fed - Gestation 2--1 
Wt. of Sow at farrowing 4-88 
Wt. of Sow at weaning. 
-Lactation-
375 
.Condition, at farrowing_ 
.Condition at weaning 
G 1 
JL 
Milking ability of sow. M 3 
Rating 
(E.G.Mop.) 
No.farrowed 
Alive 2_ 
Dead 3 
Wo.wesjied. 
Date 
A. 
Castrated_^/l4jZ4B-
Vaccinated 6/T//.fi 
Title - Effect of Previous 
"Treatment on Gestation -
lactation Results i±i S?dne 
Lactation Becord 
Project 959 Experiment 
Spring 1948 
443 
Sow No . . • 52 
Litter No 
Date farrowed 5/4/AS 
Condition 
Pig at birth 
Wo. Sex Strong 
Medium 
Weak .Dead 
171 B S 
172 B S . 
'173 3 S 
174 S S 
175 S S 
176 S M 
177 S M 
178 S M 
179 B D 
17IK S D 
172X S D 
Total 
Wt. • ' Age (weeks) 
at 
birth 
1 2 3 ij- 5 
5/11 5/18 5/25 6/1 
6 7 8 
6/29 
Condition 
at 
weaning 
(E.GoMoP.) 
Average 
3.08 
3.06 
3.02 
2.76 
2.68 
2.42 
2.33 
2.6S 
2.42 
2.18 
29.75 
2.70 
4.68 
5.70 
5.20 
5.56 
4.68 
4.38 
3.94 
4.26 
(Dead 
(Dead 
(Dead 
7.12 
9.20 
8.00 
9.38 
7.75 
7.04 
6.55 
7.90 
5/4/48, 
5/4/48, 
5/4/48, 
10.85 
13.74 
11.22 
14.07 
11.08 
9.28 
10,00 
9.86 
T(3t.. 2.68) 
wt. 2,42) 
TOt. 2.18) 
15.08 
18.80 
15.20 
19.70 
15.60 
12.90 
13.90 
12.76 
38.40 62.94 90.10 123.94 
4.80 7.87 11.26 15.49 
(Record date of any pig losses behind pig nTimber 
36.00 
43.00 
35.00 
41.00 
32.00 
30.00 
32.00 
32.00 
281.00 
35.13 
M 
G 
M 
G 
Information 
Sow: 
Breed 
Date of Service - let 
Date due to farrow 
Ration fed 
Wt. of Sow 
Wt. of Sow 
Duroc Jersey Use:-
-5/37^ 2nd 
- Gestation 
at farrowing, 
at weaning 
Milking ability of sow_ 
—Lactation — 
J if. "f OoP'3-l'blon at farrowing_ 
4IU IP^Condition at weaning 
G 
TT 
1 Eating 
(BoG.M.Po) 
No.farrowed 
Alive 8_ 
Dead 3 
No.weaned 
Date 
Castrated 
Vaccinated 
8 
5/1/1//,8 
6/1/48 
Lactation Becord 
Title - Effect of Previous 
Treatment on Gestation -
lactation Results in Swine 
Project, _Experiinent_ 
Sow Wo. 
Litter No. 
Date farrowed 
IZ-6 
16 
5/V4B 
Pig 
No. Sex 
Condition 
at Ijirth 
Strong 
Mediton 
Weak .Dead 
Spring 194-8 
Wt. 
at 
birth 5/8 
2 
5/15 
Weight (lbs.) 
Age (weeks)~ 
3 
5/22 
k 
5/29 
8 
6/26 
Condition 
at 
weajQing 
(E,,G=M.P.) 
161 B 
.162 B 
163 B 
164 B 
165 B 
166 
167 
168 
169 
161X B 
162X S 
163X S 
S 
S 
M 
S 
M 
, M 
W 
D 
M 
M 
Total 
Average 
3.56 
3.20 
3.06 
2.68 
2.34 
3.06 
2 .40 
2.32 
1.40 
3.00 
2.55 
2.32 
31.S9 
2.66 
6.90 10.48 15.93 
6.18 9.06 13.03 
5.40 7.74 11.57 
5.32 S.54 13.33 
4.66 6.75 10.05 
6.53 10.76 14.87 
4.82 7.18 11.21 
4,40 7.40 11.40 
2.68 4.00 5.87 
(Dead 5/2/^, wt. 3.00) 
(Died 5/^/m\ wt. 2,55} 
(Died 5/2/48, wt. 2.32) 
46.89 71•91 107.26 144.01 
5 ai •7',99 11.92 16,00 
(Record date of any pig losses behind pig nvimber 
21.86 
15.85 
16.41 
18.56 
13.13 
20.04 
15.62 
15.76 
6.78 
37.40 
32.80 
36.70 
33.30 
28.30 
39.75 
28.50 
30.25 
14.20 
281.20 
31.24 
G 
G 
G 
G 
G 
G 
G 
G 
P 
CO 
Information 
Sow; 
Duroc Jersey Breed 
Date of Seirvice - 1st 1/10/48 
Date due to farrow ^/p/z, 8 
Ration fed - Gestation 1-2 
V7t. of Sow at farrowing 513 lbs .Condition at farrowing_ 
Wt. of Sow at weaning 7,08 lbs. Condition at weaning 
Milking ability of sow | 
2nd 
-iactatioxL-
_G_ 
G 
Eating 
(E„G.M.Po) 
Nocfarrowed 
Alive 11 
Dead 1 
Wo .weaned 5 
Date 
Castrated_5/24/48_ 
Vaccinated 6/I/A8 
Lactation Becord 
Title -Effect, of Previous 
Treatment on G<3station ~ 
Lactaticaa Results In Swine 
S Sow ri6. 
Litter Wo., 
Date farrowed. 
15 
4./a/4g" 
Pro.iect 959 E3qperiHii8nt_ 
Spring 194^ 
Pig 
No. Sex 
Condition Weight (lbs.) Condition 
Strong 
Medixm 
Weak .Bead 
Wt. : 
at 
birth 
Age (weeks) Q f U  
1 
V28 
2 3 
5/5 5/12 
4 5 6 
5/19 
7 8 
6/16 
weaning 
(E.G.MoPj 
151 B S 2.92 5.38 7,3s 8.42 10.80 27.00 G 
152 S S 3.22 6.18 8.28 10.48 13.43 34-25 G 
153 S S 3.28 5.83 8.24 11.36 14.66 38.50 G 
154 3 S 2.85 . 5*86 8.78 9.74 11.98 30.50 G 
155 S M 2.55 5.30, 7.70 8.85 11.85 30.25 G 
156 S M 2.46 5.50 8.02 9.00 12.00 30.25 G 
157 S M 2,28 4.43 5.72 5.94 7.73 18.50 M 
15s s W 1,10 (Died 4/23/48, wt. 1,08) 
Total JO .66 38,48 54.12 63.79 82.45 209.25 
Average 2.58 5.50 7.73 9.11 11.78 29.89 
(Record date of any pig losses behind pig number 
ro jP' C-a 
Information 
Sow; 
Dtiroc Jersey Breed 
Date of Seirvice. - 1st 12/^/^.7- 2ad 
Date due to farrow 4/18/48 " 
Ration fed - Gestation ^ T.nnt-.Ht.inn 1 
V7t. of Sow at farrowing ^^^*Condltion at farrowing_ 
Wt. of Sow at weaning 365 lbs.Condition at weaning 
Milking ability of sow 
Pigs: 
S 
0 
G 
Rating 
(EoG.M.Po) 
No.farrowed 
Alive 
Dead 
No.weaned 
Date 
Castrated 5/.1/i/^i.8 
Vaccinated'6/1/45 
Tl-tle — Effect of Previoiis 
Treatment on Gestation -
lactatioh Results in Swine 
Lactation Eecord 
Pro.iect 959 
Spring 
Exper iment. hl-3 
Sow W6 
Litter No 
Date farrowed 
4-5 
-i:r 
Pig 
No. Sex 
Condition Weight (lbs.) 
ciG vXi 
strong 
Medi-um 
Weak .Dead 
Wt. V 
at 
birth 
' Age (weeks) 
1 
V27 5% 5/A 5/18 ^ 6 ^ 6/1% ( 
14.1 B S 2.S5 4.63 7.25 10.80 14.,18 36.75 
;142 B S 2,80 4.66 7.32 10.16 12.80 30.00 
14.3 B M 2.50 4.32 6.90 7.84 9.80 25,00 
144 B M 2.64 (Died 4/20/48, wt. 2.64) 
145 3 s 2.70 4.50 7.85 9.98 12.34 ?':.75 
146 S M 2 ,36 3.50 5.55 8.30 11,46 28.75 
147 S M 2.32 (Died 4/24/48, T/t. 2.25) 
US s M 2.24 (Died 4/26/48, vrt,» 2.17) 
14.9 B M 2,38 (Died 4/2C/4S, v;t. 2.58) 
Total 22.79 21.61 3U»^'7 47.08 60^58 156.25 
Average 2.53 4.32 6.97 9.42 12.12 31.25 
(Eecord date of eniy pig losses behind pig nimber 
Condition 
at 
weaning 
G 
G 
G 
G 
G 
ro 
Sow: 
Information 
Breed 
Date of Service. - Ist. 
Date due to farrow 
PurPC Jersey 
•2/";^6/4V pnfl 
7-i-vAy 
Pigs; 
± . 
~L  ^
-iactation-Ratlon fed - gestation 
V7t. of Sow at farrowingG^onditlon at farrowing. ® 
Wt, of Sow at weaning 476 lbs. Condition at weaning G 
Milking ability of sow_ G i 
Eating 
,(E„G.M.P.) 
Nocfarrowed 
Alive 9_ 
Dead 0_ 
No .weaned 5 
Date 
Castrated 5/14./48 
V ac clnat ed 6/1/4-8 
Ti-ble - Bfrect of Previotis 
Treatosnt on Gestation -
Lactation Results in Swine 
Lactation Becord 
Project. ?59 Experiment. 
Spring 194-8 
Sow No 
Litter ITo 
Date farrowed. 
65 
13 
V19/4a 
Pig 
Ko. Sex 
Condition Weight (lbs.) Condition 
Strong 
Medivm 
Weak .Dead 
Wt. : 
at 
birth 
' Age (weeks) d> 0 
1 
4-/26 
2 
5/3 
3 
5/10 
4 5 6 
5/17 
7 , 8 
6/14 
weaning 
(E.G.M.P.) 
131 B S 2.78 5.28 8,12 11,50 15.20 31.00 G 
132 B ill 2.76 6,60 9.70 12.20 1.4.60 .:J6,75 G 
133 B m 2.26 5.00 7.90 9.75 12.89 32.00 G 
134- S s 2*90 6.20 9.18 10.68 34.29 36.00 G 
135 S M 2.33 (Died 4/2^48, wt, 3.62) 
136 s M 2.23 5,08 8.35 9.80 13.52 30.75 G 
137 s M 1.9G 4.70 7.02 10.28 13.08 30.00 G 
138 s M 1.82 4-. 60 6.94 9,12 11.48 27.50 G 
139 S w • 1.66 3.86 6.36 8,08 10,88 26.25 G 
131S s D 2.38 (Dead 4/19/48, wt. 2,38) 
Total J3.02 41.32 63.57 81.41 105.94 250.25 
Average 2.30 5.17 7.95 lOolS 13.24 31.28 
(Record date of any pig losses behind pig nutDber 
Information 
Sow: 
Duroo Jersey Breed 
Date of Service; - 1st 12/26/4-7 2nd 
Date due to farrow 4-/17/A8 
Ration fed - Gestation 2~X Lactatlonu _ __ 
Wt. of Sow at farrowing 4.34. lbs. Condition at farrowing_ 
Wt. of Sow at weaning 300 lbs. Condition at weaning 
Milking ability of sow 
1, 
G 
IT a 
G 3 
Sating 
,(E„G.M,PO 
Ho.farrowed 
Alive 9 
Dead 1 
No.weaned. 
Date 
8 
Castrated 5/14-/43 
Vaccinated 6/1/4-8 
Lactation Becord 
Title - Effect of Previovis 
Treatment on Gestation -
Lactation Results in Swin© 
JS. 
Pro j e ct 959 _E2!;peri2Qsnt_ 
Spring 194-8 
AA3 
Sow Wo. 
Litter KG 
Date farrowed 
JL2_ 
Pig 
No. Sex 
Condition Weight (lbs.) Condition 0*4" Q>0 OXx uXl 
Strong 
Medittm 
Weak .Dead 
Wt. V 
at 
birth 
Age (weeks) & V 
1 
4/24 
2 
5/1 
3 
5/8 
4 5 6 
5/15 
7 8 
6/12 
weaning 
121 B S 3.15 6.10 9.74 12.47 15.30 37.50 G 
^122 B s • 3.13 6.00 9.64 11.76 14.60 35.50 G 
123 B s 3,15 6,35 10.32 13.30 16.95 39.00 G 
124 B s 3.15 6,48 10.32 13,32 16.94 38.50 G 
125 B M 2.80 5.45 7.67 9.84 12o20 30.00 G 
126 S S 3.30 6»48 10.14 11.64 14.42 36»75 G 
127 S S 3.16 6.48 10.43 13.03 I6i,42 39.75 G 
128 S s 3,05 6.50 10.45 13.90 17.56 40.00 
129 S M 2.65 5.10 8.09 9.94 12.70 31.00 G 
12I£ B D 2.88 (Dead 4/17/48, •Kt. 2.88) 
122X B M 2.70 (Died 7/17/48, wt. 2.70) 
Total 33.12 54.94 86.30 109.20 137.09 328.00 
Average 3.01 6.10 9.64 12.13 15.23 36.44 
(Record date of any pig losses behind pig mmber 
Information 
Sow: 
Breed 
Date of Service, -
Date due to farrow 
DtiroQ Jersey 11&SJ 
Eatlon fed - Gestation 
V7T. of Sow at farrowing. 
Wt. of Sow at weaning, 
Milking ability of sow 
Ist 12/2A/Z.'gnd 
4/1 V4g 
—1 lactation 2 _ 
4-70 lbs a Condition at farrowing Good < -p , . 
3/tO Ibs^Condltlon at weaning M ^ 
No.farrowed 
Alive 10 
Dead 1_ 
No.weaned 9 
Date 
Castrated_5Z24/4S_ 
Vaccinated 6/1/4-8 
Lactation Becord 
Title — Effect of Previous Treatment 
on Gestation - Lactation Results in 
Swine 
Project. 
Sow Ko.. 
Litter Wo 
J5-
11 
959 
_Exper 1 ment 443 
Date farro-wed A./1.7/AB 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Wt. V 
at 
birth 
Weight (lbs.) 
1 
4/24 
2 
5/1 
Age (-H-eeks) 
5/S 
4 
5/15 
8 
6/12 
Condition 
at 
•weaning 
(E.GoMoPo) 
111 B 
222 B 
113 
114 
115 
116 
117 
118 
119 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
Total 
Average 
3.S2 
3,04 
3.65 
3.30 
3.30 
3.32 
3.15 
3.10 
3.10 
E9.78 
3.31 
6.90 
5.25 
6.78 
5.72 
5.75 
10.57 
7.87 
10.49 
8.70 
S-.60 
(Died 4/20/48, 
6.32 9,83 
6.34 9.92 
6.34 9.80 
49.40 
6.18 
75.78 
9.47 
13.76 
10.38 
12.12 
11.36 
11.28 
vrt, 2. 
12,70 
12.92 
11.48 
96^00 
12.00 
17,50 
13.00 
13.12 
13.28 
14,40 
60) 
15,84 
16.25 
12.18 
115.57 
14.45 
43.50 
33.50 
34.75 
31.25 
37.50 
36.75 
39.00 
35.00 
291.25 
36.41 
G 
G 
G 
G 
G 
G 
G 
G 
(Record date of any pig losses behind pig number 
Information 
Sow; 
Breed 
Date of Services - 1st. 
Date due to farrow 
Puroc Jersey 
Pigej 
3^7a4/472nd 
4/15/48 
-iactatiorL-Bation fed - Gestation 1~2 
V/t. of Sow at farrowing 505 lbs .Condition at farrowlng_ 
Wt. of Sow at weaning Condition at weaning 
Milking ability of sow ^ 
-) 
Eating 
(EoG.M.P.) 
Nocfarrowed 
Alive 
Dead 
No.weaned. 
Date 
_Q_ 
Castrated_5/14/4S_ 
Vaccinated 6/I/48 
Lactation Record 
Title - Effect of Previous 
Treatment on Getstation 
lactation ResuD.ts in Swine 
Sow K6.. 
Litter No 
104-
10 
Pro.iect 959 _Exper lznent_^^2_ 
Date fa-TT-nwec^ A/I6/AB 
Spring 1948 
Pig 
No. Sex 
Condition Weight (lbs.) Condition DXJT vxl 
strong 
Medium 
Weak .Dead 
Wt. • 
at 
birth 
' Age (weeks) & V 
1 
4/23 
2 
4/30 5/7 
k 5 6. 
5/14 
7 8 
6/11 
weaning 
(E..G=M.PO 
101 B . M 2.72 6.28 9.00 11.33 13.le 28,70 G 
aoz B M • 2,18 4,70 7,25 9.60 12.30 28.25 G 
103 B M 2.16 5.68 8,98 12.11 14.65 32.53 G 
104 B M 2»10 5,40 8,50 11.50 13.60 28,86 G 
105 B M 2,00 5.14 8.20 11,16 14.35 30,36 G 
106 B 1.4.0 3,48 5.49 7.47 8.50 21,31 G 
107 B W 1,20 3*28 5.48 5.86 6.30 14,10 M 
108 S M 2.50 6,16 8.94 11.53 13.18 30.60 G 
109 S M 2,00 4,42 6.93 9.50 11,90 24.60 G 
Total 18,26 44.54 68.77 90.06 107.88 239.o31 
Average 2.-3 4,95 7.64 10.01 11.99 26,59 
(Record date of any pig losses behind pig numiber 
co tp> C£i 
Sow: 
Information 
Duroc Jersey Breed ; 
Date of Service - 1st 12/21/A7 2nd 
Date due to farrow 1 
Ration fed - Gestation 2=1 Lactation 1- -
Wt. of Sow at farrowing A30 lbs» Condition at farrowing_ 
Wt. of Sow at weaning 333 lbs. Condition at weaning 
Milking ability of sow 
Noofarrowed 
Alive Q 
Dead. Ol 
Rating 
(E„G.M.P„) 
No.weaned 9 
Date 
Castrated /, / 
Vac c inat ed^§5i,^ZZ 
Title -Effect of Previous 
Treatment on Gestation -
laotation ResiHts in Swin© 
Lactation Record 
Pro j e c t 959 Exper iBgnt_ 
Spring 19^ 
443 
Sow No 
Litter Wo , ^  ~ 
Date farrowed V-^J/^ 
Pig 
Wo. Sex 
Condition 
at birth 
Stroi3g 
Medium 
Weak .Dead 
wt. ; 
at 
birth 
Weight (lbs.) 
Age (weeks) 
4/22 4/^ 5/6^ 5/al 6/lS 
Condition 
at 
weaning 
(E.,G=M,P„) 
91 
'92 
93 
94 
95 
96 
97 
98 
B 
B 
B 
B 
S 
S 
S 
S 
S 
S 
M 
M 
S 
B 
Total 
Average 
3*36 
3.32 
3.04 
2.60 
3.30 
2*92 
2.82 
2.75 
24.11 
3.01 
6.02 9.20 12.62 15.15 
6.30 
5.34 
4.18 
6.10 
3.90 
5.45 
9.78 
8,18 
6.18 
9.30 
5.48 
8.98 
13.10 
10.65 
8.25 
12.52 
7.20 
10.65 
(Dead 4/15/48, wt. 2 
17.15 
13.52 
10.40 
16.22 
8.66 
16.3s 
.75) 
37.29 57.10 74.99 97.48 
5.33 8.16 10.71 13.93 
(Record date of any pig losses behind pig number 
42.00 
47.00 
33.00 
30.00 
43.00 
24^90 
/li.SO 
261.40 
37.34 
G 
G 
G 
G 
G 
M 
G 
rf=> 
CO 
Infonnation 
Sow: 
Duroc Jersey Breed 
Date of Service - Ist 12/2Cy^47 
Date due to farrow 4/4/48 
Ration fed - Gestation 1 
Pigs.: 
2nd 
-Lactation. 
Wt. of Sow at farrowing 485 lbs « Condition at farrowing_ 
Wt. of Sovr at weaning 480 Condition at weaning 
Milking ability of sow 
Bating 
(E0G.M.P, 
No.farrowed 
Alive 
Dead 
Wo.weaned 
Date 
Castrated_ 
Vaccinated 
>/M/' I48 
48 
Ti-ble —Effect of Previous 
Treatment on Gestation -
Lactation Results xn S"wxyi9 
Lactat ion Becord 
Sow K6 
Litter Ko._ 
30-60 
Project 959 E^cpeflmant 443 
Date farrowed 4/14/4^}-
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Spring lQ/;.a 
Wt. i 
at 
birth 
Weight (lbs.) 
Age (-weeks) ~ 
1 
4/21 4/28 5/5 5/12 
7.50 10.22 13.60 
7.20 9*68 12.30 
6.74 8.98 12.08 
7.40 10.10 13,40 
(Died 4/26/48, vit. 2.90) 
6.70 8.96 12.08 
5.62 7.84 10 .'45 
7. SO 10.42 13.60 
6.75 9*72 12.60 
7*60 10*22 13.35 
8*74 lli76 15*65 
8 
6/9 
Condition 
at 
weaning 
(E.,GoM.Po) 
71 B s 
72 B 3 
73 B M 
74 B M 
75 B M 
76 B If 
77 B W 
78 S s 
79 S s 
80 S M 
71X s -J M 
Total 
Average 
3.25 5,02 
2.S5 4.70 
2.65 4.40 
2,74 4.7a 
2,64 3.57 
2.26 4,05 
2^24 3.58 
3.50 6.23 
3^5 5*10 
3.02 5.00 
3*08 5^46 
31*38 51*89 72*05 97*90 129*11 
2*85 4*72 7*21 9.79 12.91 
(Becord date of any pig losses behind pig nxmber 
33.00 
20.76 
29.84 
32.00 
29^84 
22.26 
32.25 
29.45 
24*80 
36.25 
290.45 
29.05 
G 
M 
G 
G 
G 
M 
G 
G 
G 
G 
Svs 
cn 
o 
Sow; 
Information 
Breed 
Date of Service - 1st 
Date due to farrow 
Diaroc Jarse.v IlSBJ 
4/14)48 
Bation fed - Gestation_ 
Wt. of Sow at farrowlng^^ 
Wt. of Sow at weani ng P lbs. 
Milking ability of sow 
-iactationu. 
.Gondition at farrowing_ 
.Condition at weaning 
G 
Bating 
(E.G.M.P, 
No.farrowed 
Alive 
Dead 
Wo.weaned 
Date 
Castrated 
Vaccinated 
-5^ 
-P 
-oi-
5/24AS-
V"t/>|8 
Title — Sfrect of Previous 
Treatment on Gestation -
Lactation Resiilts in Sf/ine 
l^actatlon Becord 
Pro j e ct 959 Experinient_ 
Spring 194.8 
LL3 
Sow No. • 
Litter No 
Date farrowed 4/3.^/43 
Pig 
No. Sex 
Condition 
at "birth 
Strong 
Medium 
Weak .Dead 
Wt. : 
at 
birth 
1 
4/26 
2 
5/3 
Weight (lbs.) 
Age (-weeks)" 
, 3 
5/10 
h 
5/17 
a 
6/7 
Condition 
at 
weaning 
(E,.G=M=P„) 
61 
62 
63 
64 
65 
B 
B 
B 
S 
S 
S 
¥/ 
S 
M 
3.0S 
2,94 
1.20 
3«05 
2.50 
10,90 15 18,98 22,00 
8,45 12.76 17,04 20,AO 
(Died A/12/ABf wt, 1,20) 
8,08 14.Ab 18.28 22,20 
9.80 11.15.78 18,80 
38.50 
3.8,25 
41,25 
36,00 
G 
G 
G 
G 
Total 
Average 
IL2.77 
2.55 
37.23 54.28 70.08 83.40 
9.31 13.57 17.52 20.85 
(Becord date of any pig losses behind pig number 
154.00 
38.50 
to 
cn 
Inf oinnatlon 
Sow; 
Breed 
Date of Service. - 1st 
Date due to farrow 
PurPC Jersey 
Ration fed - Gestation 
V/t. of Sow at farrowing. 
Wt. of Sow at weaning 
Milking ability of sow 
-Lactation-
410 Condition at farrowing_ 
382 Condition at weaning Bating (EoG.M.P.) 
No cfarrowed 
Alive ^ 
Dead 0_ 
No .weaned 4 
Date 
CastratedaZi^^^— 
Vaccinated 6/I/4B 
Title - Effect C'f Previous 
Treatment on Gestation-
Lactation Resiilts in Swine 
Lactation Becord 
Pro j e ct 959 Exper iaient_ 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Spring 19-48 
U3 
Sow No 
Litter Wo 
Date farrowed. 
47 
"6 
4/1Q/4B 
Wt. ; 
at 
birth Viv 4, /24 
Weight (lbs.) 
' Age (•weeks) 
5/1" 5/a 
Condition 
at 
weaning 
(E.G^M^PO 
51 
52 
53 
54 
55 
56 
57 
B 
S 
S 
S 
S 
S 
S 
S 
s 
s 
s 
s 
s 
s 
Total 
Average 
3.00 
3.80 
3 .70 
3.50 
3.40 
3.28 
3.24 
23.92 
3.42 
5.42 
7.32 
6.20 
7.00 
6.30 
6.74 
6.20 
45.18 
6,45 
8.30 11.86 14,90 33.75 G 
11.04 14.94 18.80 37.00 G 
9.30 12.82 16.52 31.50 G 
10.O) 13.30 17.06 40.50 G 
9,4lv 13.12 16.30 35.50 G 
10,10 14.07 17.96 37.75 G 
9.15 12.71 15.68 33.25 G 
67,33 92,82 117.22 249.25 
9.62 13.26 16.75 35.61 
(Record date of any pig losses behind pig nixoiber 
CO OT 
Information 
Sow; 
Breed 
Date of Service. 
Date due to farrow 
Diiroc Jersey 
1st ^%''^6/47 2nd 
4/7/43 
Pigs; 
Ration fed - Gestation 2-1 1 
V7t. of Sow at farrowing 475 lbs, Condition at farrowing G 
Wt. of Sow at weaning 3Hfo Ibs. Condition at weaning G 
Milking ability of sow ^ 0 
1 Rating 
(EoG.M.Po) 
Nocfarrowed 
Alive 2. 
Dead Q_ 
Wo.weaned 7 
Date 
Castrated5/jL4/4S_ 
Vaccinated 6/1/48 
Ti-tle — Sffact of Previous 
'I'reatEien-t on Gestation -
Lactation Results in Swine 
Lactation Becord 
41 
42 
43 
UU 
45 
46 
47 
4S 
Pro J e ct 959 _E3cperiitient_ 44-3 
Sow Wo. 203 
Litter Wo 5 
Date farro-wed 4/9/4^ 
Pig 
Wo. Sex 
B 
B 
B 
B 
S 
s 
s 
s 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
S 
S 
S 
S 
S 
S 
s 
s 
Total 
A-veraffs 
wt. ; 
at 
blirth 
Weight (lbs.) 
Age (-weeks) 
4/l6 
2 
4/23 4/30 5/7 
8 
6/4 
3.80 
3.30 
3.20 
3o20 
3.04 
3.10 
3.04 
2.90 
25.5S 
3.20 
7.20 
6.4S 
5.74 
6.30 
6.48 
6.90 
6.30 
45.40 
6.49 
11.50 15.74 19.82 
9.95 15.15 19.62 
9.30 13,00 16.84. 
10.90 15.60 20.04 
9.70 13.38 16.18 
9.64. 14.30 17.98 
10.10 14.30 IS.06 
71.09 101.47 128.54 
10.16 14.50 18.36 
34.00 
39.25 
26.75 
39.75 
30.25 
33.00 
32.00 
235.00 
33.57 
(Becord date of any pig losses behind pig number 
Condition 
at 
•weaning 
(E..g=M.PO 
G 
G 
G 
G 
G 
lo oi Ca 
Information 
Sow; 
Breed 
Date of Service. 
Date due to farrow 
Duroc Jersey 
1st 2nd~ 
Pigs; 
4/8/48 
Batlon fed - Gestation ^ 
-Lactatlon-
Wt. of Sow at farrowing 4^ lbs .c^onditlon at farrowing_ 
Wt. of Sow at weaning 352 lbs.Condition at weaning 
Milking ability of sow ^ 
G 
E 
Rating 
(EoG.M.Po) 
Wo.farrowed 
Alive B 
Dead O 
No. weaned 2_ 
Date 
Castrated 5/1/y//; 
V ac clnated6/3/48 
a. 
Title - Effect of Previous 
'treatment ojd Gestation -
Lactation Results in S-svine 
Lactation Becord 
Pro.iect 959 _Exper iaEent_ 
Spring 
Sow Wo. 88 
Litter Ho 
Date farrowed 4-/8/48 
Pig 
IJo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak .Dead 
Wt. ^ 
at 
birth 
Weight (iba.) 
' Age (weeks) 
8 
Condition 
at 
weaning 
(E.oGoMoPo) 
2,60 (Marked and transferred to Sow No, 4-8 on 4-/9/4-S) 
(Sow Ho. 88 sold to market 4-/14/48) 
Total 
Average 
2,60 
2.60 
(Record date of any pig losses behind pig number 
Information 
Sow! 
Dui'oc Jersey Breed 
Date of Service. - 1st 12/13/4.7 2nd 
Date due to farrow L/4/48 
Ration fed - Gestation___J,^ __Lactatlon-
Wt. of Sow at farrowing 386 
Wt. of Sow at weaning 
Milking ability of sow 
Pigsj 
No.farrowed 
Alive 1. 
Dead O 
_Condition at farrowlng_ 
.Condition at weaning 
G 
Bating 
(E„G.M.P,) 
No .weaned 
Date 
Castrated 
Vaccinated-
Lactation Becord 
Title — Effect of Previous Treatment 
'on Gestation-lactation Results 
in Swine 
Project_ 
Sow ri6._ 
Litter No.. 
4.6 
959 _Exper iinent_ 
Spring 1948 
M2l-
Date farrowed .4/8/48 
Condition 
Pig at birth 
No. Sex Strong 
Medium 
Weak .Dead 
31 B S 
32 B S 
'33 B M 
34 S S 
35 S S 
36 S S 
37 S s 
38 S , s 
39 s s 
3IX s u 
32X s M 
332 s . M 
34X s W 
Totel 
Weight (l"bs.) 
Wt. i ' Age (weeks) 
at 
birth 
<
 
sr 2 3 h 
4/22 4/29 5/6 
5 6 7 8 
6/3 
Condition 
at 
weaning 
(E..GoM=PO 
Average 
2,94 (Died 4/12/48, \rt. 2,30) 
2.55 2.90 6.05 9.90 14.00 
2.48 (Died. 4/14/48, wt. 2.25) 
3.62 6.44 10.70 14.75 19.05 
3,40 6.30 8.90 13.38 18.55 
3.15 6.00 10.06 14.88 19.70 
3.05 6.25 10.45 l/(..60 18.85 
2.74 (Died wt. 2.30) 
2*70 (Died 4/11/48, wt, 2.26) 
2,58 iDied 4/10/48, wt. 2.22) 
2.50 (Died 4/12/48. wt. 2.20) 
2.55 4.12 6.97 'l0.70 ^.25 
1»9G (Died 4/IO/48, wt. 1.80) 
36.16 32.01 53.13 78.21 104.40 
2.78 5.34 8.86 13.04 17.40 
(Record date of any pig losses behind pig nxjiniber 
38.50 
36.50 
39.50 
42.25 
43.50 
28.00 
228,25 
38.04 
G 
G 
G 
G 
m 
ro 
en CJ1 
Information 
Sow: 
Breed 
Date of Service - 1st. 
Date due to farrow 
Duroo Jersey 
Pigs; 
12/15/4'; 
4/6/48 
7 gnd 12/16/A7 
Ration fed - Gestation 1 Lactation 2 
Wt. of Sow at farrowing 448 lbs. Condition at farrowing_ 
Wt. of Sow at weaning 414 lbs. Condition at weaning 
MlUcing ability of sow ! 
Rating 
(EoG.M.P. 
No.farrowed 
Alive 23-
Dead n 
No.weaned A 
Date 
Vaccinated 
Tl-ble - Effect of Previous 
Treatment on Gestation -
Lactation Results in Svjine 
Lactation Becord 
54. 
Project, 959 E. 
Spring IS 
5riinent_ 44-3 
Sow Wo 
Litter No 3 
Date farrowed 4/7/4o 
Pig 
Ko. Sex 
Condition Weight (lbs.) Condition DXJT vXl 
Strong 
Medium 
Weak .Dead 
Wt. • 
at 
birth 
Age (weeks) 
1 
4/14 
2 
4/21 4/^ 
k 5 6 
5/5 
7 8 
6/2 
weaxiing 
(E.G.M.P.) 
21 B S 3,38 6.50 9.78 13.10 16.16 39.25 G 
.22 B s 3.2^^ 5.92 8.55 lli74 15.00 38.50 G 
23 B s 3.14- 6.00 8.90 12.70 15.58 37.75 G 
24 B s 2.82 5.4-4 6.58 9.08 11.70 28.25 G 
25 B M 2.78 5.50 8.12 11.52 14-.62 38.00 G 
26 S 5 3.50 6.50 8.32 11.34- 14-. 06 37.25 G 
27 S S 3.36 6.20 8.85 12.48 13.68 35.25 G 
28 S S 2.90 5.15 7.32 10,20 11.90 30.50 6 
29 S S 2,78 6.04 8.10 11.06 12.80 27.25 M 
Total 27.90 53.25 74.52 103.22 125.50 312.00 
Average 3.10 5.92 8.28 11.47 13.94 34.67 
(Record date of any pig losses behind pig nvimber 
ro CJl 
.C5 
Infonoatlon 
Sow; 
PurPC Jersey Breed 
Date of Service. - 1st 12/14/4-7 2nd 
U5/IJ5 
Pise-
Date due to farrow. 
Ration fed - Gestation 2 
V7t. of Sow at farrowing 421 
Wt. of Sow at weaning 410 
Ko.farrowed 
Alive 9 
Deeid 0 
-Xactatlon-
.Condition at farrowing_ 
.Condition at weaning 
Milking ability of sow. a 
Eating 
(EoG.M.P J 
No.weaned 9 
Date 
Castrated. 
Vaccinated 6/1/4-8 
Tl-ble -jSff'eQ'ti of Px'evloixs 
Tp^tiaant on Gestation -
laetatioc Sesults In Svtixm 
Lactation Becord 
Pr o j e c.-t 959 Exper Imeirb 443 
Sps?a«g i94-S 
Sow Wo 
Litter Wo. 
Date farrowed. 
Pig 
Wo. Sex 
Condition 
at birth 
Strong 
Medium. 
Weak .Dead 
Wt. V 
at 
birth 4/14 
2 
A/21 
Weight (ibB.) 
' Age (weelca) 
3 
A/2B 
k 
5/5 
8 
6/2 
Condition 
at 
weaning 
(E.oGoM^Po) 
11 B S 
12 B s 
23 B s 
14 irfi £» s 
15 s s 
16 s s 
17 »v^ M 
2B & M 
19 B M 
!rota3. 
Average 
3,02 
2,78 
Z.9Z 
2^87 
2»72 
2U*? 
2,20 
2,05 
23,55 
2,62 
i4,68 
4.30 
2.50 
4-«86 
5.05 
3.60 
6,80 
6«25 
2,86 
7.10 
7.30 
5.80 
(Died 4/S/4B, 
3.SO 5.60 
(Died 4/?/48j 
 .52 lO^ZO 
S,04- 9»4S 
3.40 3.94 
9.52 11.46 
9*63 11.22 
 .15 7.66 
wt, 2.22) 
7.36 8.22 
Vit. 2.05) 
27.90 M 
27,90 M 
10.23 P 
34^58 0 
24^70 M 
"17V20 P 
17,80 P 
eo Cn 
-3 
28^79 
4.11 
41.71 
5.96 
52.62 
7,52 
62.1S 
8,88 
160,33 
22.90 
(Record date of any pig losses behind pig nximber 
Infomnation 
Sow J 
Breed 
Date of Service. - 1st, 
Date due to farrow 
Duroc Jersey 
Pigs; 
4.7 2nd " 
Ration fed - Gestation 
Wt. of Sow at farrowing, 
Wt. of Sow at weaning 
Milking ability of sow 
2" 
~3W 
-Lactation-
"W 
_Condition at farrowing_ 
.Condition at weaning G Eating (EoG.M.Po) 
Wo c farrowed 
Alive 2_ 
Dea^ 0_ 
Wo.weaned f 
Date 
Caatrated 5/XL/ltB 
Vaccinated 6/1/4^ 
Lactation Becord 
Title - Effect of Previous 
Treatment on Gestation -
Lactation Results in Sisine 
Sow Ho. 
Litter No 
Date farrowed. 
^8 
4-/6/48 
Pro.iect 959 
Spring 19^ 
_E3qper linent_ 
Pis 
Wo. Sex 
Condition 
at birth 
Strong 
Medium 
Weak,Dead 
Wt. : 
at 
birth 
1 2 
4/20 
Weight (lbs.) 
Age (weeks)~ 
3 
4/27 
k 
5/4 
5 
4/11 
8 
6/1 
Condition 
at 
weaning 
(E,.GoM»P = ) 
1 
2 
3 
4 
5 
B 
B 
B 
S 
S 
S 
S 
S 
S 
(No. 5 
3.60 
3.60 
3.60 
2.90 
2*60 
6.70 
6.50 
6,68 
6.30 
3.68 
10.40 
9.90 
9.90 
10.08 
6.16 
transferred from Sow No. 88 on 4/9/47) 
Total 
Average 
13.70 
3.43 
29.86 
5,97 
46.44 
••9.29 
14.50 
U,15 
14.05 
14.59 
V.21 
66.50 
13.30 
16.60 
16.96 
18.15 
19.10 
12.5,2-
83.33 
16.67 
38.25 
47.25 
37.OC 
40.OC 
22. OC 
184. 5C 
36.9C 
& 
G 
G 
G 
M 
(Becord date of any pig losses behind pig number 
Information 
Sow; 
Breed 
Date of Service. - 1st, 
Date due to farrow 
Duroc Jersey 
Pigej 
Ration fed - Gestation_ 
Wt. of Sow at farrowing 44.1 
Wt. of Sow at weaning 4 6?^ 
Milking ability of sow 
12/12/472^ 
V3/4B 
-Lactatlon-
.Condition at farrowing, 
.Condition at weaning 
Jl. 
-G_ 
Eating 
(EOG.M.P.) 
No.farrowed 
Alive 4_. 
Dead Q. 
No .weaned 
Date 
Castrated. 
Vaccinated 
5/W4! 
" Z/l/. 1 48-
E59. 
Experimout 438 - Weekly blood hemoglobin ooncentrations of 
nursing pigs 
Geat. Anii?ial protein basal (rest. Aninial protein basal 
Treatment Lact. .Animal protein basal Laot. Animal protein basal incl. 
alfalfa 
Sow no. 5 21 35 48 
Litter no. 5 6 7 1 
Date farrowed 3/24/47 3/24/37 3/26/47 3/19/47 
Age Total Av. Total Av. Total Av, Total Av. 
(Grams hemoglobin per 100 ml. blood) 
Birth 143.5 13.1 101.1 12.6 87.7 12.5 103.0 10.3 
1 60i9 8.7 66.9 9.6 53,2 8.9 69.0 7.7 
2 72.8 10.4 71.0 11.8 49.9 8.3 73.9 8.2 
3 58.7 8.4 60.1 10.0 4S.5 8.1 78.5 8.7 
4 58.7 8.4 73.5 12.3 51.4 8.6 79.0 8.8 
5 51.9 8,8 79.4 13.2 , 61.3 10.2 85.9 9.5 
6 68.6 9.8 72.6 12.1 66.2 11.0 107.3 11.9 
, 7 srs.g 12.3 77.2 12.9 76.6 12.8 116.8 13.0 
8 93.6 13.4 72.0 12.0 75.6 12.6 99.S 11.1 
'Jest. Animal Prot. Basal Gest, Animal Prot. basal incl. 
Treatmsnt inol. alfalfa alfalfa 
Laot. Animal protein basal Laot. iaiaal protein basal incl. 
alfalfa 
Sow no. 64 33 4 16 
Litter no. 15 14 IS 11 
Date farroK'ed 4/8/47 4/7/47 4/7/4' 7 4/3/47 
Age Total AV. Total Av, Total Av. Total Av. 
(Grams hemoRlobin per 100 ml. blood) 
Birth 138.7 11.6 38.3 9.8 116.0 11.6 110.8 11.1 
1 52.5 8.8 (Entire litter 80.3 8.9 69,9 10.0 
2 41.0 6.8 died during 67.6. 8.5 63.9 9.1 
3 41.4 6.9 first week) 77.2 9.7 67.0 9.6 
4 49.8 8.3 86.7 10.8 70.2 10.0 
5 68.5 11.4 88.6 11.1 82.3 11.8 
6 69.0 11.5 88.4 11.1 83.9 12.0 
7 78.0 13.0 104.8 13.1 86,6 12.4 
8 74.4 12.4 95.9 11.7 84.1 12.0 
260, 
Experiment 438. Weekly blood hemoglobin concentrations of 
nursing pigs 
Gestatioa-Plaat protein basal Gestation-Plant protein basal 
Treatment laotation-Plant protein basal • Laotation-Plant protein incl, 
10% alfalfa 
Sow no. 2 43 13 36 
Litter no, 4 3 9 16 
Date farrow* 3/24/47. 5/30/47 s/28/47 4/9/47 
Age Total Av. Total Av, Total At. Total Av. 
(Grsans hemoglobin per 100 ral. blood) 
Birth 76.4 8.5 147.7 12.3 130.2 13.0 101.7 12.7 
1 57.8 9.6 52.1 7,4 91<3 10,1 70.4 10.1 
2 64.4 10.7 57.9 8.S 91.5 10.2 67.1 9.6 
3 70.0 11.7 53.3 7.6 81.8 9.1 77.2 11.0 
4 72.6 12.1 58.5 8.4 94.6 10.5 84,7 12.1 
5 73.8 12.3 61.7 8.8 93.4 10.4 91.8 13.1 
6 71.8 12.0 63.3 9.5 98.9 11.0 84.S 12.1 
7 77,8 13.0 69«3 9.9 101.7 12,7 81.4 11.6 
8 82.9 IS.8 78.8 11.4 94.8 11.9 82.3 11.8 
Gest.-Plant protein basal Gest.-Plant prot, basal incl. 
Treatment incl. alfalfa alfalfa 
laot,-Plant protein basal Lact.-Plant prot, basal incl, 
alfalfa 
Sow no. 3 32 6 26 
Litter no. 12 2 10 8 
Date farrowed 4/20/47 5/2Q/47 5/51/47 g/27/47 
Age Total Av. Total AT. Total AT. Total AT. 
(Grams hemoglobin per 100 ml» blood) 
Birth 123,i0 9.5 139.0 13.9 120.6 12,1 108.2 13.5 
1 69.4 7.7 66.6 8.3 53.8 9.0 69.8 11.6 
2 67.3 7.5 83.2 10.4 50.3 8.4 69.7 11.6 
3 71.2 7.9 89.6 11.2 57.7 11.5 68.2 11.4 
4 72,6 8,1 88.4 11.1 48.5 9.7 71.7 12.0 
5 70.7 7.9 90.6 11.3 . 54.7 10.9 75.3 12.6 
6 78.8 8.8 101.4 12.7 53.1 10.6 74.2 12.4 
7 88.0 9.8 101.5 12.7 55.8 11.2 67.4 11.2 
8 98,9 11.0 91.9 11.5 60,4 12.1 75.4 12.6 
261. 
Table . Experimsat 443 » Weekly blood hemoglobin oonceirbrations 
' of nursirig pigs 
Treatment - Lot I Fortified Ration, gestation and lactation 
Sow number 8 19 48 88 
Litter number 15 2 1 
Data farrowed 4/21/48 4/7/48 4/6/4B 4/8/4S 
Ige Total AT. Total AV. Total Av. Total Av. 
(Gms. Hb. per 100 mi. Blood) 
Birth 81.5 10,2 106.1 13.3 46.8 11.7 (Pig 5-S 
1 54.7 7.8 81.0 11.6 48.1 9.6 transferred 
2 57.3 8.2 71.3 10.2 45.2 9.0 to Scf!7 48 
5 59.4 8.5 73.5 10.5 43.3 8.7 on 4-9-48) 
4 
5 
i* 
56.S 8.0 88.6 12.7 43.8 8.8 
0 
7 
8 83.6 11.9 76.8 11.0 44.9 9.0 
Treatment - Lot II Fortified rationJ , gestation 
Basal ration, lactation 
Sow number 15 46 74 173 
Litter number 12 4 9 18 
Date farroTOd 4/17/48 4/8/48 4A5/48 5/7/48 
Age Total Av. Total AT. Total Av. Total Av. 
(Gms. Hb per 100 ml. blood) 
Birth 98.3 10.9 145.0 11.2 73.4 10.5 120.6 12.1 
1 65.0 7.2 47.2 7.9 63,5 9.1 72.3 9.0 
2 65.4 7.3 43,4 7.2 65.1 9.3 59.9 8.6 
S 64,8 7,2 46.6 7.8 63.0 9.0 57.0 8.1 
4 
5 
62.8 7.0 49.7 3.3 65.0 9.3 52.7 7.5 
b 
7 
8 127.5 14.2 56.2 9.4 81.4 11.6 68.2 9.7 
262» 
Table . Experiment 443 - Weekly blood bemoglobin ooncentrations 
of nursing pigs 
Treatment Lot III Porfcified ration until 6 weeks before farrowing 
then basal ration 
Sow number 13 45 52 146 
Litter number 11 14 17 16 
Date farrowed 4A'i^ /48 4/20/4S 5/4/43 5 A As 
Total AT. Total Av, Tota1 AT. Total AT. 
(Grraiiis Hb per 100 ml. blood) 
Birth 101.5 11.3 75il 10.5 89,7 11.2 89.7 10.0 
1 68.3 8,5 49.4 9.9 74.2 9.S 61.7 6,9 
2 75.9 9.5 S9.8 8,0 53.9 7.5 52,9 5.9 
3 80.0 10.0 S3.3 6.7 68,9 8.6 59,3 6.6 
4 
5 
66.1 8.S 28.6 5.7 63.0 7.9 56.1 6.2 
D 
7 
8 97.8 12.2 46,6 9.S 93.5 11.7 107.2 11.9 
Traatinsnt Lot IV B lasal ration until 6 weeks before farrovdng 
then Fortified ration 
Sow number 29 47 65 104 
Litter nurri3®r 19 6 13 10 
Date farrowed 5/8/48 4A0/48 4A9/48 4/16/48 
Total kr. Total Av. Total AT. Total AT. 
Age (Grams hemoglobin por 100 ml. blood) 
Birth 60.6 11,5 8S.2 11.9 97,2 10.8 89.5 9.9 
1 48.8 7.0 54.1 7.7 57.3 7.2 62.4 6.9 
2 49.0 7.0 51.5 7.3 55.6 6.9 79.2 8.8 
3 • 50.5 7.2 53.6 7,7 58.1 7.3 75.1 8.3 
4 50.6 7.2 55.0 7.9 53.6 6.7 72,0 8.0 
5 
6 
7 
8 64.0 10.7 68.4 9.8 97.0 12.1 87.8 9.8 
263. 
Experiaasnt M3 - Weekly blood hemoglobin concentrations 
of nursing pigs 
Treatinent - Lot Y» Basal ration, gestatior and lactation 
So^v no. 
•'4tt0r no« 
Date farrowed 
20-60 
8 
4/14/48 
54 
3 
4/7/48 
66 
7 
4/12/48 
203 
S 
4/9/48 
Age Total Av. Total 
(Grams hemoKlobin 
Av. Total At. 
per 100 ml. blood) 
Total Av, 
Birth 115.9 10.5 108.9 12.1 57.4 11.5 93.3 11.7 
1 73.3 6.7 67.7 7.5 35.3 8.8 54.3 7.8 
2 64.3 8.4 76.8 8.5 39.6 9.9 48.8 7.0 
5 79.6 8.0 86.0 9.6 43.1 10.8 56.0 8.0 
4 
5 
6 
7 
8 
78.7 7.9 95.6 10.6 36.9 9.2 56.9 8.1 
98,7 9.9 79.4 8.8 40f8 10.2 65.6 9.4 
254. 
Ration: 
Gestatioii_ 
Iactation_ 
Growing 
Rat Feed and VJeiKht Records 
by Litter 
(lactation and GroviJng Periods) 
Project 959 - Rat Trial No. _ 
Dan No, 
Lil.ter Uo,_ 
Date Littered 
\'it. after littering 
Condition: 
At Littering 
At Vteanin.'' 
1 Condition 
, at Birth L'ws-
ing 
Dam 
No. 
'nt. in Grar:!!'; (on date) . 
lyoung 
No, 
' S • strong 
M = mediuin 
i'l - weak 
D = dead 
Date: 
Birth 
Vit, IstVJc 2ndtk 3rd5nt /ithvk 
75// SLiuiv 
31 days 5tl!Vk 6th a 7th ;k 8 th Vic 
1 ^ 
W eight Total 
Averace 
Weekly 
GaJii 
Total 7ier litter 
Av. rier rat 
Daily 
Gain 
Total TJer litter i 
Av. ner rat 
Weight of Dam 
Date 
Feed Consumption (gms) 
Ii'eighed In_ 
iVeii-hed Out 
Total Con!3umed_ 
Mo, Rats 
Av.Daily Feed per Rat 
Gffls,feed per lOOgms. gain 
Alfii.Extr.Cons,(Total ml.T" 
Alfa.Extr .Cons, (ml/rat/day")] 
(Date) Notes 
